








SN55500E

AC PLASMA DISPLAY DRIVER

logic symbolt

functional block diagram (positive logic)

CMOS/PLASMA DISP STRB :J ) 101
STROBE mﬁ EN .
S - .
14 —
s1 1 S0 1}:{3__ 108
) SHGE 2.LINE TO
CLOCK ———f>C9/~ SELECT 4-LINE
C DECODER [—— 201
12) IREES ) 1an 51 .
DATA - DNgp 21— < .
2 bl ::;; 108 1 208
1.12 D 201 DATA
z3 _ ! ’_:{D__am
2 - R1 .
812 D 208 oLk L R2 .
25 113 D 301 |R3
R 8-BIT |R4 308
- SHIFT |RS
22 1B
26 g3 e REGISTER|R6 a1
1,14 L 57 4q1 4
77 = Lig} s
: R8
. . L4
28 [T oY a8
408
T This symbol is in accordance with ANSI/IEEE Std 91-1884 and
IEC Publication 617-12.
Pin numbers shown are for the JD package.
FUNCTION TABLE
INPUTS QUTPUTS
FUNCTION SELECT SHIFT REGISTER
DATA |CLK STRB
$1 SO R1 R2 R3 ...R8 |1Q1...1Q8}2Q1 ... 208!3Q1 ... 308|4Q1 ... 408
LOAD H T x x H L R1, R2,..R7n| L..L L..L L..L L.L
L t X X H H Rlp R2, ... R7, L..L L..L L..L L..L
X X | x x H [R'y R2y, R3p..R8,| L..L L..L L..L L..L
X H L L L R1g R2, R3p R8,| R1...R8 L..L L...L L...L
STROBE X H L H L R1p R2, R3p R8, L..L R1 ... R8 L. L L...L
X H H L L IR, R2, R3,..R8,| L..L L..L R1 ... R8 L..L
X H| H H L |Rly R2, R3h..R8,| L..L L.. L..L R1...R8
H = high level, L = low level, X = irrelevant, T = low-to-high transition.
R1...R8 = levels currently at internal outputs of shift registers one through eight, respectively.
R1n ... R8, = levels at outputs R1 through R8 respectively, before the most recent 1t transition of the clock.
typical operating sequence
{
=

STRB

ANY OUTPUT IN
B SELECTED BY

LI

IVALIDI

S0 AND S1
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SN55500E
AC PLASMA DISPLAY DRIVER

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

Veer

INPUT

GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VCCT (888 NOTE 1) . ..ttt ittt ittt ettt e e iee e 13.8V
SUPPIY VOIAGE, VG2 - - -« v s vttt et e e e et e e e e e e e 100 V
Input voltage . . ... ... e e e e Vee1+0.3V
Continuous total dissipation at (or below) 25°C free-air temperature {see Note 2)....... 1825 mW
Operating free-air temperature range .. .. ... ... .. ..iuiiun ... -55°C t0 125°C
Storage temperature range . . . . .. v ottt ittt e e -65°C 10 150°C
Case temperature for 60 seconds: FD package .. ... ....... ... v iiiiiiinnn... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JD package ........... 300°C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, see Dissipation Rating Table.

DISSIPATION RATING TABLE

POWER DERATING ABOVE
ACKAG
PACKAGE RATING FACTOR Ta
FD 1825 mw 14.6 mw/°C 25°C
JD 1825 mw 22 mwj°C 67°C

{i;
Texas
INSTRUMENTS
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SN55500E
AC PLASMA DISPLAY DRIVER

recommended operating conditions

MIN NOM MAX | UNIT

Supply voltage, Vce1 10.8 12 13.2 \
Supply voltage, Vo2 Q 100 vV
High-level input voltage, V|4, as a percentage of V¢ 75%
Low-level input voltage, V||, as a percentage of Vo1 25%
High-level output clamp current 20 mA
Low-level output clamp current -20 mA
Clock frequency, foiock (see Figure 2) o 8 | MHz
Duration of high or low clock pulse, ty, 62 ns
Setup time, tey Data inputs before clockt 20 ns

Select inputs before strobel 50

Data inputs after clock? (see Note 3) 50
Hold time, tp Strobe input high after clock? 50 ns

Select inputs after strobe? 50
Operating free-air temperature, Tp —55 °C
Operating case temperature, T¢ 125 °C

NOTE 3: For operation above 25°C junction temperature, refer to Figure 2.

electrical characteristics over recommended operating temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS AN TYPT A UNIT
VIK Input clamp voltage Veet = 12V, I = —-12mA -1 e A"
IoH = -1 mA 94 97.5
. Veetr = 13.2V, ot
VoH  High-level output voltage v - 100V log = —10mA 92 945 \
cc2 o = — 15 mA 90 935
! =1 mA 0.8
Veey = 132y, |oLZ O > 2
VoL  Low-ievel output voltage loL = 10 mA 2 4 \
Veez = 100V
oL = 15 mA 2.75 5
g = 20 mA 1 2.5
\ Output cl It V =0
Ok Quiput clamp voltage cc2 o = —20 mA Tz —25] Y
liH High-level input current Veep = 13.2V, V| = V4 min 1 A
L Low-level input current Veer = 13.2V, V| = V) max -1 A
Icc1  Supply current Veer = 13.2V, Veez = 100V 0.05 1 mA
icc2  Supply current Vegz = 100V 1 5 mA
T Alt typical values are at Ve = 12 V, Tp = 25°C.
switching characteristics, Vg1 = 12V, Vgg2 = 100V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN MAX UNIT
tpHL Delay time, high-to-low-level output from strobe input 28N ns
tpLH Delay time, low-to-high-level output from strobe input CL = 30 pF, 4ou ns
tTHL  Transition time, high-to-low-level output See Figure 1 200 ns
tTLH Transition time, low-to-high-level output 300 ns

3-6
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SN55500E
AC PLASMA DISPLAY DRIVER

PARAMETER MEASUREMENT INFORMATION

OUTPUT TEST

UNDER B 4
TEST I POINT

CL {See Note A}

Y
[ IH
DATA IRRELEVANT X : VALID )(‘ IRRELEVANT

ViL

-
\_I M VIH
STRB
—— v
k’"‘su -P: l‘“th'»l *

| ' | Vin
SELECT X : !
I x
ViL
— toLn le— —»{ oL e

-———V
out 90% 50% oH
10% ,& VALD T xm% vo
L

rrin ] o | -

VOLTAGE WAVEFORMS

NOTE A. C|_includes probe and jig capacitance.
FIGURE 1. SWITCHING CHARACTERISTICS

Trxas {"
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SN55500E
AC PLASMA DISPLAY DRIVER

TYPICAL CHARACTERISTICS

MAXIMUM CLOCK FREQUENCY
Vs
VIRTUAL JUNCTION TEMPERATURE

Vcc-|‘- 12v

ViH =12V

8 \ Vi =0 B
\ (See Note 4)

I

Maximum Clock Frequency—MHz
o

3
25 45 65 85 105 125

TJ—Junction Tempsrature — °C
NOTE 4: This curve assumes a symmetrical clock puise.

FIGURE 2

THERMAL INFORMATION
junction temperature formula

LN]
LN]

il

TA + PDRgJA
Tc + PDRayC

Il

where

TJ = virtual junction temperature

TA = free-air temperature

Pp = average device power dissipation

Ry = thermal resistance {junction-to-air, RgJA. or junction-to-case, Rgyc)

PACKAGE TYPE RgJA RoJc
FD 44-pin ceramic 68°C/W  20°C/W
JD 40-pin ceramic  45°C/W  12°C/W

Qip
Texas
INSTRUMENTS
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SN55501E
AC PLASMA DISPLAY DRIVER

logic symbol functional block diagram (positive logic)

CMOS/ SUSTAIN —D——-—
PLASMA DISP
sustain 2 ens STROBE
STROBE v2
CLOCK ——> >
CLOCK i)_—\E cli—» DATAIN ==
patawBE_Io 17 © 3 ‘(‘;’) a1 A2 >_33*:]'___)— Iy
[2 >3 — Q2
L L] .
: R R 7] > as
[z b al—" M6 32.817
26 QUTPUTS
[2 b3} w7 STATIC | 2 . Q4 THRU Q29)
o . . SHIFT . . NOT SHOWN
- 3 - REGISTER
L] L]
13R
[Z B 3—- am B30 ’_DJ [ Do
EE] 132
= SERIAL OUT
R31 ®—:D_ Q31
T This symbol is in accordance with ANSY/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for the J package.
— >~ SERIAL OUT
FUNCTION TABLE
INPUTS QUTPUTS
FUNCTION SHIFT REGISTER SERIAL
DATA CLOCK STROBE SUSTAIN Q1 Qz Q3. Q32
R1 R2 R3.1i: DATA
H H H R1 R2,.. R32 H H H....H
LOAD ! H n n n
L 1 H H L Rlp R2,.R31, | R32, H H H....H
X X H H R1 R2, R3,...R3 R32 H H H....H
STROBE n n n---R32p n
X H L H R1, R2, R3,..R32, R32, | R1 R2 R3....R32
SUSTAIN X X X L Rl, R2, R3n..R32, | R32, L L L....L

H = high level, L = low level, X = irrelevant, T = low-to-high-level transition.
R1...R32 = levels currently at internal outputs of shift registers one through thirty-two, respectively.
R1p...R32, = levels at shift-register outputs R1 through R32 respectively, before the most recent T transition at the CLOCK input.

3-10
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SN55501E
AC PLASMA DISPLAY DRIVER

typical operating sequence

SUSTAIN ———1—J_ﬂ
swore || | [
CLOCK U | IRRELEVANT IU | I | l
ANY Q QUTPUT IL M

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL SERIAL OUTPUT
vee veez Veer
OUTPUT
OUTPUT
INPUT
GND GND
GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vot (seeNote 1) . ..ot oo i i [N 15V
SUPPIY VORAGE, V2 - v i ittt it e e e e e e e 100 V
INPUt VOItAgE . . . .. o e i e e s vee1+03V

Continuous total power dissipation

............................ See Dissipation Rating Table

Operating free-air temperature range, TA . .. ... v vttt it i ee e -55°C to 125°C

Storage temperature range

......................................... ~-65°C to 150°C

Case temperature for 60 seconds: FDorFJpackage ... ..... ... .. ..., 260°C

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package

NOTE 1: All voltage values are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Ta =< 25°C DERATING DERATE Ta = 125°C
POWER RATING FACTOR ABOVE Tp POWER RATING
FD or FJ 1825 mW 14.6 mW/°C 25‘?C 365 mW
J 1825 mw 22.0 mWw/°C 67°C 550 mwW
i
Texas
INSTRUMENTS
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SN55501E
AC PLASMA DISPLAY DRIVER

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Vcc1 10.8 12 13.2 v
Supply voltage, Vcc2 [o] 100 \"
High-level input voltage, Viq 0.75 Voot
Low-level input voltage, V) 0.25 Vee
Peak high-level Q output current, igH -20 mA
Peak low-level Q output current, gL 20 mA
High-level Q output clamp current, IoKH 20 mA
Low-leve! Q output clamp current, IoKL -20 mA
Clock frequency, fclock. at or below, 25°C junction temperature (see Note 2) 0 8 MHz
Duration of high or low clock pulse, ty 62 ns
Setup time, tgy, Data inputs before CLOCK? 20 ns
Data hold time after CLOCK? 50
Hold time, tp STRORF high after CLOCK? 150 ns
B Jigh after SUSTAINT 250
Operating free-air tempetawuns, TA - 55 125 oc
Operating case temperature, T¢ 125
NOTE 2: See Figure 3 for maximum clock frequency when devices are operated in cascade or for operation above Tj = 25°C.
electrical characteristics over recommended operating temperature range
PARAMETER TEST CONDITIONS MiN TYPT  maAX UNIT
ViK Input clamp voltage Veer = 12V, ] = 12mA -1 -1.5 \
' Veer = 13.2V, IoH = —1mA 94 97.5
Vou High-level Q outputs Voog = 100 V IoH = —10 mA 92 94.5 v
output voltage lop = —15mA 90 93.5
SERIAL OUT Vecr = 108V, gy = -100 xA 9 10
Veer = 13.2V, loL = 1 mA 0.85 2
VoL Low-level Q outputs Veea = 100 V loL = 10 mA 2 4 Vv
output voltage oL = 15 mA 2.75 5
AL OUT Vool = 108V, gL = 100 pA 0.1 1
Output clamp ] = 20 mA 1 2.5
Vok volt:ge Q outputs Veez =0 Ig:: ~ 20 mA 172 25 \
High-level Veer = 13.2V, VIH = V|Hmin,
W 1 kA
input current Veez = 100V
I Low-tevel Veetr = 13.2v, ViL = ViLmax, -1 WA
- input current Veeo = 100 V
lcc1  Supply current from Veeq Veetr = 13.2V, Voo = 100 V¥ 0.05 1 mA
Iccz  Supply current from Vcc2 zzg; ; :g:\y’ 8::2::: I:i:h 0': - ; mA

TTypical values are at Voo = 12V, Ta = 25°C.
*Measure with inputs at Voot and again with inputs at GND.

EXAs W
INSTRUMENTS
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SNG5501E
AC PLASMA DISPLAY DRIVER

switching characteristics, Vgc1 = 12V, Vgcz = 100V, Ta = 25°C

PARAMETER TEST CuIDITIONS MIN TYP MAX | UNIT
Delay time, STROBE to Q outputs CL - vu pF 250
tDHL high-to-low- SUSTAIN to Q outputs Cy = 30 pF 250 ns
level outputs CLOCK to SERIAL OUT CL = 20 pF 147
Delay time, STROBE to Q outputs CL = 30 pF 450
tpLH low-to-high- SUSTAIN to Q outputs C_ = 30 pF 450 ns
level outputs CLOCK to SERIAL OUT CL = 20 pF 147
tTHL Transition time, high-to-low-level Q output CL = 30 pF 200 ns
tTLH Transition time, low-to-high-level Q output CL = 30 pF ouu ns

PARAMETER MEASUREMENT INFORMATION

OUTPUT TEST

UNDER T POINT
TEST :L\ CL {See Note A}

LOAD TEST CIRCUIT

ViH
DATA IRRELEVANT X VALID * IRRELEVANT

ViL
u—e————

vV
cLOoCK 50% 50% H

ViL

l‘——'w——*—‘DHL—’ll
VoH
WAVEFORM 1 {See Note B) | 3%0%

SERIAL | | VoL
ouT je—toLH—> Vo
WAVEFORM 2 (See Note C) | ;f/so% v

oL
fo— th—
VIH
STROBE 50% 50%
l‘———th—ﬂ | ViL

| L L

9 o T ViH
SUSTAIN 50% 50% |
Vi

|
‘DHLH ‘DUH"—’{ tDHL——| tDOLH —p]

\
Qn, WAVEFORM 1 (See Note D) 90"/o‘k| II A 50% RI0%, l')'?‘so% OH
10% 10% N 10% 10% VoL

—»l 'r_m_"_ _,; le- tTLH W tTHL > ety

\
Qn WAVEFORM 2 (See Note E) 90% | A 50% OH
10% 10% VoL

NOTES:

A. Cy includes probe and jig capacitance.

B. Senal out waveform for internal conditions such that a low is registered in R32.
C. Serial out waveform for internal conditions such that a high is registered in R32.
D. Qp output with a low stored in associated register Rp.

E. Qpn output with a high stored in associated register Rp.

VOLTAGE WAVEFORMS
FIGURE 1. SWITCHING CHARACTERISTICS

X3
INSTRUMENTS
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SN55501E
AC PLASMA DISPLAY DRIVER

RECOMMENDED OPERATING CONDITIONS

MAXIMUM CLOCK FREQUENCY
Vs
JUNCTION TEMPERATURE

INPUT VOLTAGE LOGIC LEVEL LIMITS

VS
Vee1 SUPPLY VOLTAGE

X 10 Vool = 12V 10 —F
z Vi = V

9 4 cc : 9 =
3 V)L =0 e
. A
g — (SYMMETRICALI CLOCK PULSE)
Q
s 7 S/NG > 7
g e DEVGe——] ‘
w 33 ® 6
¥ I g

C, =

3 ° AScapgs DE g °
£ VICES M <
: 2 ¢
‘S - I
s 3 3 — ——
2 i
b2 2
2
g 1
31

0 0

25 50 75 100 125 10 1 12 13

TJ—Junction Temperature— °C

FIGURE 2

Vcc1—Supply Voltage—V
FIGURE 3

THERMAL CHARACTERISTICS

junction temperature formula
Ty = Ta + PDRg

where
TJg = virtual junction temperature
Ta = free-air temperature
Pp = average device power dissipation
Ry

PACKAGE RoJA RaJc
FD or FJ 68°C/W  20°C/W
J 45°C/W  12°C/W

thermal resistance (junction-to-air, RgJa. or junction-to-case, RgjC)

vas WP
INST1RI'MENTS
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SNb55551, SN55552
ELECTROLUMINESCENT ROW DRIVER

D2743, APRIL 1986

Each Device Drives 32 Electrodes
High-Voltage Open-Drain DMOS Outputs
50-mA Output Current Capability
CMOS-Compatible Inputs

Very Low Steady-State Power Consumption

description

The SN55551 and SN55552 are monolithic
BIDFET integrated circuits designed to drive the
row electrodes of an electroluminescent display.
All inputs are CMOS-compatible and all outputs
are high-voltage open-drain DMOS transistors.
The SN55552 output sequence has been
reversed from the SN55551 for ease in printed
circuit board layout.

The devices consist of a 32-bit shift register, 32
AND gates, and 32 output OR gates. Typically,
a composite row drive signal is externally
generated by a high-voltage switching circuit and
applied to the Substrate Common terminal. Serial
data is entered into the shift register on the high-
to-low transition of the clock input. A high Enable
input allows those outputs with a high in their
associated register to be turned on causing the
corresponding row to be connected to the
composite row drive signal. When the Strobe
input is low, all output transistors are turned on.
The Serial Data output from the shift register
may be used to cascade additional devices. This
output is not affected by the Enable or Strobe
inputs.

The SN55551 and SN55552 are characterized
for operation over the full military temperature
range of —~55°C to 125°C.

SNE5551 . . . FD PACKAGE

(TOP VIEW)
- OO 0MNWOLWL g MmN —
NN = e e —
[ejejelolololoNoNoNoNo)
/ | S ) S NP U S S ) G ) S — w— S
6 5 4 32 14443424140
Q22017 <221 [oXKe]
Q23[)8 38[]Q9
Q2409 37[]as
Q25[]10 3s[]Q7
Q26[] 35[]Q6
Q27(112 34(]Q5
Q2813 33floa
Q290014 32{]a3
Q30[]15 31[ja2
Q3116 sof]Q1
Q32{]17 29{INC
18 19°'20 2122 2324 2526 27 28
F o ¥ i ot B ¥ v W ¥ o ¥ o 0 o Vs N e §
FoLOLWYZQWZ
222Z2zZ2mWo0087
o X0s3>9¢«
2 Z35 EX
< G985 ®3
E O
@ =
<
o
=
2]
m
o)
2]
SN55552 . . . FD PACKAGE
(TOP VIEW)
NS DO NOOOO— N
- = oo NN N
[sReR=Rsk=K=k=K=R=K= K]
[ S SN SR U SN G ) UG ) R S m— w
6 5 4 3 2 14443424140
Q17 39[jQ23
a1of]s 38(] Q24
Q9[je 37} Q28
asflio 3s[]Q26
Q7pgn 35(]Q27
asf)12 34{]Q28
Qs5{]13 33[] Q29
Q4f]1a 32{]qao
Q3f}1s 31[1Q31
Q2116 3o0(]Q32
Q17 29(NC
18 19 20 2122 2324 2526 27 28
¥ ea Voo U o ¥ o W o § com S e § a1
FoOoLoR¥YZzOow
528%¢% B o 3omZ
© <935>8¢
s G938 &g
[’ Q
bt w
@ [
<
o
F
v
[2s)
)
w

NC—No internal connection

TBIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process.

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard wnrrnntl. Production pracessing does not
necessarily inclul

testing af all parameters.

» {iP
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INSTRUMENTS
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SN55551, SN55552

ELECTROLUMINESCENT ROW DRIVER

logic symbolst

SN55551 SN55552
CMOS/EL DISP CMOS/EL DISP
SUBSTRATE (25) SUBSTRATE (25}
COMMON;— {Q SOURCE SUPPLY] coMMON {Q SOURCE SUPPLY]
strose 22N v3 strose 221 y3
ENAELE& G2 ENABLE& G2
28 SRG 32 SRG 32
CLOCK ~—~~D>5. c1/ cLock 28 s o/
| r 28 £ r
pata nZ_fi5 23 O O ((:l Y para v 22135 23 O (:: a
23 b optla 23 5 op-1fa:
. . . . .
N . o . . .
. . aa . -
e DO %le 23 D QP 117
23 D O Q18 23 D QP 18
. . . . .
. . . . . .
H . e . .
23 D Of——n3 23 D Qf- - 231
23 Db O —~ 232 23 D QO 132
18 SemiaL out 12 SERIAL OUT

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12. The symbol Q here indicates an n-channel

open-drain output.

logic diagram (positive logic)

SUBSTRATE
COMMON
STROBE CD—‘
ENABLE ' i a1
+—e
DATA IN 10 R1
CLOCK ———¢——CF> C1
—t—a2
<4
—
10 R2. 28 OUTPUTS
O . (@3 THRU Q30)
P> 1 . M NOT SHOWN
. :
: : . ———a31
. e
—e
i R31
b—o>C1
——— Q32
e
—
1D R32
o> C1
SERIAL OUT

N
L

{i’
Texas
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SNbbbb1, SN55562
ELECTROLUMINESCENT ROW DRIVER

FUNCTION TABLE

CONTROL INPUTS SHIFT REGISTERS OUTPUTS
FUNCTION
R1 THRU R32
CLOCK ENABLE STROBE SERIAL Q1 THRU Q32
LOAD 4 X X Load and Shift’ R32 | Determined by Enable and Strobe
No. | X X No Change R32 | Determined by Enable and Strobe
ENABLE X L H As determined above | R32 | All Q outputs off
X H H As determined above | R32 | Determined by R1 through R32
STROBE X X L As determined above| R32 | All Q outputs on

H = high level, L = iow level, X = irrelevant, | = high-to-low transition.
TF{egister R32 takes on the state of R31, R31 takes on the state of R30,. . .R2 takes on the state of R1, and R1 takes on the state of

the data input.

typical ope

rating sequence

CLOCK

DATA IN

ViH
SUBSTRATE COMMON
ViH
SUBSTRATE COMMON

SN55551 ENABLE

ViH
SUBSTRATE COMMON

SN55552 ENABLE

COMPOSITE ROW
DRIVE APPLIED TO
SUBSTRATE COMMON —

ViH
SUBSTRATE COMMON

ViH
STROBE | l l I
SUBSTRATE COMMON
-= +HV
B I
—_———— — —— -HV
OouUTPUT - +HV
SN55551 FLOATS
OUTPUT FLOATS
Q1 OUTPUT e—>| e
I e
-= +HV
SN55552 OUTPUT FLOATS OUTPUT FLOATS
Q1 OUTPUT _| — —
| e
~= +HV
SNS5551 QUTPUT FLOATS OUTPUT FLOATS
Q2 OUTPUT _j 001 _ )
I—] ———————————— HV
OuUTPUT - +HV
SN55552
FLOATS
Q2 OUTPUT e OQUTPUT FLOATS —»
L—l_________ —HV

HV = high voitage

NOTE: During operation Clock, Data In, Enabie, and Strobe are referenced to the Composite Row Drive signal received at the Substrate
Common pin of the device.

{ip
TeExas
INSTRUMENTS
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SN55551, SN55552
ELECTROLUMINESCENT ROW DRIVER

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q@ QUTPUTS TYPICAL OF SERIAL OUTPUT

Vee OUTPUT

Vee

iINPUT OUTPUT
SUBSTRATE SUBSTRATE SUBSTRATE
COMMON ; COMMON COMMON

absolute maximum ratings over operating temperature range (unless otherwise noted)

Supply voltage, VCC {see Note 1) . .. .. e e 18V
Q off-state output voltage, VO(Off) - - -+« v oot i e e 225V
UL VOItagE . . . . i e e e e Vec+0.3V
Substrate common terminal current (see Note 2) . ... ... ... e 1.5 A
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3)....... 1825 mwW
Minimum operating free-air temperature . . . ... . .. i e e e e -55°C
Operating Case tBMPEratUre . . . .. ..ttt et ettt i i sttt e e e aas e 125°C
Storage temMperature FaNGE . . . . . .o v i ettt e e e ~-65°C to 150°C
Case temperature for 80 seconds . . .. . ... . e e e e 260°C

NOTES: 1. Voltage values are with respect to substrate common terminal.

2. Duty cycle is limited by package dissipation.
3. For operation above 25°C free-air temperature, derate linearly at the rate of 14.6 mW/°C.

recommended operating conditions

MIN NOM MAX { UNIT
Vee Supply voltage 10.8 12 15 \
Vo{off) Off-state Q output volitage 0 200 \
ViH High-level input voltage 0.75V¢ce Veg+0.3 v
ViL Low-level input voltage -0.3 0.25V¢e v
Voo = 108V, 50
10(on)  On-state Q output current Vop = 80V, ’ Tc = 25°C mA
Duty cycle = 1% Vee = 1BV, 30
Te = 25°C
fclock  Clock frequency, Ta = 25°C 6.25 MHz
tw Clock pulse duration, high or low, T4 = 25°C 80 ns
tsu Setup time, data valid before clockl, T4 = 25°C 20 ns
th Hold time, data valid after clockl, To = 25°C 110 ns
-Ta Operating free-air temperature -55 °c
Tc Operating case temperature 125 °C

3-18
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SN55551, SN55552
ELECTROLUMINESCENT ROW DRIVER

electrical characteristics over recommended operating temperature range, VCC = 12 V, substrate

common at 0 V

PARAMETER TEST  “..+iTIONS . MAX | UNIT
VOH High-level output voltage Serial outputs Ip = - wA . \Y
VoL Low-level output voltage Q outputs lo = 50 mA 50 v
Serial output 1o = 100 xA 1.6
IIH High-level input current Vi=12V 5 A
I Low-level input current V=0 -5 A
lo(off)y Off-state Q output current Vo = 200V 50 uA
lce Supply current 500 uA
switching characteristics, Vgg = 12V, Tg = 25°C
F i I *.1 CONDITIONS MIN MAX UNIT
dLH Delay time, viusny w seriall CL - =v pF to common, 200 ns
tdHL Delay time, clock! to serialt See Figure 1 200 ns
VDD = 100 V, R, = 2 k&,
tgHL Delay time, enable to Q outputl CL = 45 pF to common, 500 ns
See Figure 1
Mg
TExas
INSTRUMENTS
POST OFFICE BOX 855303 « DALLAS, TEXAS 75265 3-19



SN55551, SN55552
ELECTROLUMINESCENT ROW DRIVER

PARAMETER MEASUREMENT INFORMATION

SERIAL OUT —TTEST POINT
I C_ = 45 pF

SERIAL OUTPUT LOAD CIRCUIT

Vpp = 100V

RL = 2 kO

Q OUTPUTS TEST POINT

ICL = 45 pF

Q OUTPUT LOAD CIRCUIT

e t a
™ W ™
! I VIH
CLOCK 50% % 50%* 50% %
| g —— - VL
e tw e [
l‘—‘su-—)‘ }
| VIH
DATA IN 509;X | vaLp ﬁ v
L
[
F—‘dHL—DI
|
— e == - - V0oH
WAVEFORM 1 (See Note A) [ KQO%
| VoL
L-—: —
SERIAL OUT dLH
I VoH
WAVEFORM 2 (See Note B} 0
10%
———— - VoL
ViIH
ENABLE 50%
= e e e - —— = V|
h—‘d(on)—"
|
Q OUTPUTS 20% VoH
{Sea Note C)
VoL

VOLTAGE WAVEFORMS

NOTES: A. Waveform 1 is for internal conditions such that
B. Waveform 2 is for internal conditions such that

a low is clocked into R32.
a high is clocked into R32.

C. To measure tqion). @ high is stored in the associated register.

FIGURE 1. SWITCHING CHARACTERISTICS

TEXAS 'k?

INSTRUMENTS
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SN55551, SN55552
ELECTROLUMINESCENT ROW DRIVER

RECOMMENDED OPERATING CONDITIONS

MAXIMUM ON-STATE Q OUTPUT CURRENT
Vs
SUPPLY VOLTAGE

< 80 T T
€ Duty Cycle < 1%
| Ta = 25°C
E 75
o©
E 7
3 /
5 70
a
5
] /
g 65 4
Q
L 60
OT YV
E /
3 55
g ° 7
3
Z 50 /
10 11 12 13 14 15
Ve —Supply Voltage—V
FIGURE 2

OUTPUT CHARACTERISTICS SHOWING

TYPICAL CHARACTERISTICS

OUTPUT SATURATION CURRENT

SAFE OPERATION AREA (SOA) vs
1o l Duty Cycle < 1% JUNCTION TEMPERATURE
SOA «—h, 120
< 100 T {Tc - 25°C ]
$ % Vee = 15 VA‘ ,\
2 ~— 1 | N 100
yd
g 80 Vee = 12 Vi < ™~ Vcc = 15V
L:') ‘/ A E ~\ \l\
5 70 // Vec = 108V L 80 <~
£ 60 A 5 ~— ~—
(=] /4 SOA«D 5 I
o 50014 G 60
® 5 Vee = 108V [T
H o
a 40 g
2 1] = W
S 30 T &
E 20 20
2 10
0 0
0 20 40 60 80 100 120 140 160 -75-50 -25 0 25 50 75 100 125
Vo —Output Voitage —V TJ—Junction Tempereture— °C
FIGURE 3 FIGURE 4
i
TEXAS 'b
INSTRUMENTS
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SN55553, SN55554
ELECTROLUMINESCENT COLUMN DRIVERS

logic symbols?

SN55553 SN55554
CMOS/EL DISP CMOS/EL DISP
ouTeuT ENABLE ZHena ouTPUT ENABLE 28l g3
LatcH enasLe 28 o LaTcH ENABLE 28 o
SRG 32 SRG 32
cLock 22U c1/p crock 2 ¢y
patain‘Zio [20 0 3 liﬁ:m pata InZ5 [zo >_3 30: at
[0 b 302 [20 & 33U c2
[z0 > s lar [20 & _3[%las
[0 > 3™ ae [20 > 3% as
K 31 [ao o 3)!: -m
20 b 34— w32 2D bt} 132
SERIAL OUT SERIAL OUT
TThese symbols are in accordance with ANSI/IEEE Std 91-1884 and IEC Publication 617-12.
logic diagram (positive logic)
OUTPUT ENABLE
LATCH ENABLE
SHIFT
REGISTER LATCHES
DATA IN D | g c2 Let >_-D__ Qi
cLocK c1 20
1D r2¢4c2 | Lc2 Q2
c1 2D
. _] . N 28 STAGES
B . . ' (Q3 THRU Q30}
. | . . NOT SHOWN
1D marHc2 | Lean Q31
c1 | 2p
1D R32 €2 LCc32 Q32
c1 2D
IS SERIAL OUT
|

3-24
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SN55553, SN555654
ELECTROLUMINESCENT COLUMN DRIVERS

FUNCTION TABLE

111 INPUTS
FUNCTION Thiuh OUTPUT SHIFT REGISTER LATCHES OUTPUTS
R1 THRU R32 LC1 THRU LC32 | SERIAL Q1 THRU Q32
CLOCK | ENABLE ENABLE
LOAD t X X Load and shift! Determined by R32 | Determined by
Not X X No change Latch Enable® R32 | Output Enable
LATCH X L X As determined above | Stored data R32 Determined by
X H X As determined above | New data R32 | Output Enable
OUTPUT X X L As determined above | Determined by R32 |AliL
ENABLE X X H As determined above | Latch Enable R32 LC1 thru LC32, respectively

H = high level, L = low level, X = irreievant, T = low-to-high-level transition.

TR32 and the serial output take on the state of R31, R31 takes on the state of R30,. . .R2 takes on the state of R1, and R1 takes
on the state of the data input.

*New data enter the latches while Latch Enable is high. These data are stored while Latch Enable is low.

typical operating sequence

cLOCK l | l l l | l [ l |
se e
DATA IN I VALID ’ IRRELEVANT

SR CONTENTS INVALID I vaLID
LATCH ENABLE l
LATCH CONTENTS PREVIOUSLY STORED DATA I NEW DATA VALID

DUTPUT ENABLE I l
Q OUTPUTS VALID

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL OF SERIAL OUTPUT
Veez *» veer

veet

INPUT DUTPUT OUTPUT

GND . »— GND GND

‘Qip
TeEXas
INSTRUMENTS
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SN55553, SN55554
ELECTROLUMINESCENT COLUMN DRIVERS

absolute maximum ratings over operating temperature range (unless otherwise noted)

Supply voltage, Vcc1 (see Note 1)

Su

Input voltage

Ground current
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2)
Minimum operating free-air temperature
Operating case temperature
Storage temperature range

pply voltage, Vcc2

70V

vVeet + 0.3V
700 mA
1825 mW

-55°C
125°C

-65°C to 150°C

Case temperature for 60 S6CONAS . . . ... ... it e 260°C
NOTES: 1. Voltage values are with respect to network ground terminal.
2. For operation above 25 °C free-air temperature, derate linearly at the rate of 14.6 mw/°C.
recommended operating conditions
MIN NOM MAX UNIT
Vee Supply voitage 10.8 12 13.2 \
Veez Supply voltage [¢] 60 \2
ViH High-level input voltage 0.75Vee Vee +0.3 \
ViL Low-level input voltage -0.3 0.25Vee
OH High-level output current -15 mA
loL Low-level output current 16 mA
oK Peak output clamp diode current +20 mA
felock Clock frequency, Ta = 25°C 6.25 MHz
tw(cLK) Clock pulse duration, high or low, Tp = 25°C 80 ns
tw(LE) Latch enable pulse duration, Tp = 25°C 80
| tsu Setup time, data valid before clock!, To = 25°C 20 ns
th Hold time, data valid after clock 1, TA = 25°C 110 ns
TA Operating free-air temperature —55
Tc Operating case temperature 125
electrical characteristics over recommended operating temperature range, VCC1 = 12 V,
Vee2 = 60V
PARAMETER TEST CONDITIONS MIN MAX | UNIT
Q outputs o = —15 mA 55
High-leve! output volt: \
VoH  High-level output voltage == orr o = ~100 sA )
Q outputs g = 16 mA 10
V Low-tevel output voltage - \
oL UtpLt volidg Serial output lg = ¢ 1A 1.6
iH High-level input current (see Note 3) V= 12+ 5 A
L Low-level input current (see Note 3) Vi=0 -5 uA
icc1  Supply current, Vet 7 mA
QOutputs high 20
I Supply current, V mA
cc2 upply current, VEC2 QOutputs low 2
NOTE 3: iy and }j_ parameter performances are independent of Vo2 and need not be 60 V for this test.
%
TEXAS
INSTRUMENTS
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SN55553, SNh5H54
ELECTROLUMINESCENT COLUMN DRIVERS

switching characteristics, VCC1 =

12V, Vgc2 = 60V, Tec = 25°C

FRHAMFTER TR AT o MIN MAX nﬁq
tdLH Delay uwime, vivun to seriall CL = 4o pr w yrounu, 200 ns
tdHL Delay time, clock? to seriall See Figures 1 and 2 200 ns
tdLH Delay time, LE to Q outputt CL = 45 pF to ground, 1000 ns
tdHL Delay time, LE to Q outputi See Figures 1 and 3 500 ns

PARAMETER MEASUREMENT INFORMATION
OUTPUT TEST POINT
T CL = 45 pF
FIGURE 1. OUTPUT LOAD CIRCUIT
F——tw(cuq—bl
.~ VH
CLOCK 50% 50%
X i X,
h——‘w(CLK)—*——‘h—D‘
k—‘su—"i I
VIH
DATA IN 50% X | vALID X v
iL
|
I‘—“dHL——‘—‘—’i
SERIAL OUT WAVEFORM 1 | 80% VoH
(See Note A) VoL
I‘— tdl.H——-——"
SERIAL OUT WAVEFDRM 2 | [ Vor
(See Note B) 1% _ voL
FIGURE 2. VOLTAGE WAVEFORMS FOR SERIAL OUTPUT
Viy
OUTPUT ENABLE /
_____________________ ViL
——————— Vin
LATCH ENABLE 50%
| ViL
tw(LE)
k—tdLH—D] VoH
Q OUTPUT (See Note C) | 10%
I ————VoL
I so% VoM
Q OUTPUT (See Note D}
je—taHL VoL
FIGURE 3. VOLTAGE WAVEFORMS FOR Q OUTPUTS
NOTES: A. Waveform 1 is for internal conditions such that a low is clocked into R32.
B. Waveform 2 is for internal conditions such that a high is clocked into R32.
C. To measure tgp . initially a low is stored in the latch and a high is stored in the shift register.
D. To measure tgHL. initially a high is stored in the latch and a low is stored in the shift register.
i
TEXAS b
INSTRUMENTS
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

03313, OCTOBER 1988

Each Device Drives 34 Electrodes

Selectable Open-Source or Open-Drain
Output

Outputs Rated at 225 V

Output Current Capability:
-90 mA to 150 mA

CMOS-Compatible Inputs

Very Low Steady-State Power Consumption

description

The SN55563A and SN55564 A are monolithic
BIDFET T integrated circuits designed to drive the
row electrodes of an electroluminescent display.
All inputs are CMOS compatible. If the Positive
Write input is high, the Q outputs act like open-
source outputs and output data is not inverted
with respect to input data. If the Positive Write
input is low, the Q outputs act like open-drain
outputs and output data is inverted with respect
to input data. The SN55564A output sequence
has been reversed from the SN55563A for ease
in printed circuit board layout.

Typically, composite Vcc2, Vcc3. and Vss
signals are externally generated by a high-
voltage switching circuit, Serial data is entered
into the shift register on the high-to-low
transition of the clock input. A high Enable input
allows those outputs with a high in their
associated register to be turned on, causing the
corresponding row to be connected to VCcc2
when Positive Write is high or to Vgg when
Positive Write is low. Vg3 may be tied to Vg2
or held 5 to 15 V above Vg2 for better VOH
characteristics. The Serial Output from the shift
register may be used to cascade additional
devices. This output is not affected by the
Enable or Positive Write inputs.

The SN55563A and SNb55564A are
characterized for operation over the full military
operating temperature range of -55°C to
125°C.

SN55663A . . . FJ PACKAGE

(TOP VIEW)
r2 o or~nowy oo
[CRcReReReReReN-Re R Kol
D [ SNED f G S ) S SN ) NS ) S g ) S -

6 6 4 3 2 14443424140

Q12{]7 39(] Vee3a

Q13[]s 38(] Veeo

Q14{]9 37(] DATA IN

Qis[j10 36 () POSITIVE WRITE

Qiej1t 350} veer

Q1712 34 N/C

Q18[])1s3 33| vgg

Q19(]14 32(] cLock

Q2015 31 [} ENABLE

Q2116 30(] SERIAL OUT

Q220017 29(] Q34
1819 202122 232425262728
Ao carl I
M T O™~ 0OMO — N M
NANNNNNNOOOMM
leRsReRoReNsReRoRoRoNe

SN55564A . . . FJ PACKAGE
{TOP VIEW)
FTWHWOMNDNDO —NMS
N (N N (N N [5¢]
[eReReReReNsRoNoNoRoRol
/ Ly U ) D | R G g W S S g N W § S )
6 5 4 3 2 14443424140

Q23 17 39(] Vees

Q22 )8 38(] Vcea

Q21 [}9 37[] DATA IN

Q20 []10 36[] POSITIVE WRITE

Q19 [In 35(] Veet

Q18 [J12 3a(] N/IC

Q17 13 33} vss

Q16 []14 32} cLock

Q15 [J15 31[] ENABLE

Q14 )16 30{] SERIAL OUT

Q13 117 29(] Q1
18 19202122 2324252627 28

oA araooarmoar

O~ ©WY MmN
=i ~diclecloNoNoNoNeNel

NC—No internal connection

TBIDFET~BipoIar, double-diffused, N-channel and P-channel MOS transistors on the same chip — Patented Process

“ufi”Il T.uly AT A locuments contain information Copyright © 1988, Texas Instruments Incorporated
3 ! put.catien date. Praducts canform to ’
specifications per the terms of Taxas Instruments TrXAS
d ‘wnrnml. Praduction pr ing daes not
necesserily include testing of sll parametars. lNS] |{| lMENTS
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

LOAD FUNCTION TABLE

CONTROL INPUTS OQUTPUTS
SHIFT REGISTER
FUNCTION POSITIVE
CLOCK ENABLE WRITE R1 THRU R34 SERIAL Q1 THRU Q34
LOAD 4 X X toad and ShiftT R34 Determined by Enable and Positive Write
Nol X X No Change R34 Determined by Enable and Positive Write
T Register R34 takes on the state of R33, R33 takes on the state of R32, . . . R2 takes on the state of R1, R1 takes on the state of the data input.
OUTPUT CONTROL FUNCTION TABLE
SHIFT REGISTER
CONTROL INPUTS QUTPUTS
FUNCTION N CONTENTS Rn FOR v
CLOCK ENABLE POSITIVE R1 THRU R34 SERIAL Q1 THRU Q34
WRITE {Determined Above)
X L X X R34 High-lmpedance
OUTPUT X H H H R34 H
CONTROL X H L H R34 L
X X X L R34 High-Impedance
H = high, L = low, X = irrelevant, | = high-to-low transition
logic symbols?
SNE55563A SN55564A
CMOS/EL DISP CMOSI/EL DISP
Vccztz—:—- [ oRam suppLY] Vcczlzi—— [T DRAIN suPPLY]
ves—2 [ & SOURCE SUPPLY] vgs 23 1[0 SOURCE supkLY]
enasle 31 en3ioutput ENABLE] enaBle B | ensiouTPUT ENABLE]
POSITIVE (380  1pn ., )7 sewecTi PoSITIVE 1380 1§ epoiourpuT SELECT]
WRITE - WRITE o) SRG34
CLOCK ———BEC clock B2 P~ cai-
. 1
DATA
137 2,30 137) 2,37
DATAIN —————— 1D > 7‘392 (40} ar N———w v 3 . 29) a
2,33 .
24 5'395 (CITIPY 24 5 30 28 o,
- L . . . .
. . . . . .
- . . . . L4

.30 12
3——‘ Laws

v
[N I
« w
a
‘ _:\
2
-2
v
[NTRENY INTRENY

® s sof 12) 47 N = 11 49
. . . . . .
. . . . . .
. . . . . .
2,30 2.30
g ; : a1
> 2.30 28 q33 > Z . ) Q33
235 2 2 140
>4 ’ZQQM b 7139-;1_—)034
{301 geRiAL | 30) gemiaL
ouT ouT

$These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

EXAS ‘Q’
INSTRUMENTS
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

logic diagram (positive logic)

Veea
POSITIVE L 4DG f f—e
WRITE
Q1

ENABLE IS

DATAN —483 1D R1 D—]
CLOCK 9 c1
o —o———— Q2

> C1

31 STAGES
(Q3 THRU Q33})

.
.
. NOT SHOWN

-y =y
1D R34
C>c1
N
SERIAL OUT
l/
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS SERIAL QUTPUT

vVeer

INPUT

11

Vss Vss

Trxas ‘t?
INSTRUMENTS
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

typical operating sequence

CLOCK u j l ___________ ViH

Vss
DATA IN [—_——] ______________________ ViH
Vss
ENABLE I | l l ______ ViH
Vss
POSITIVE WRITE CYCLE
POSITIVE VIR
WRITE v
ss
t
Veez +HV
and Vgg3
SYSTEM GND
Vss SYSTEM GND
+HvT
FIRST
ouTPUT
SYSTEM GND

——————— +HVT
SECOND
oUTPUT
SYSTEM GND

NEGATIVE WRITE CYCLE

POSITIVE —_——— e e e — - = — - VIH
WRITE Vss
Veez .

and Vg3 Vselact

SYSTEM GND
Vss \ / \ /
— HvT

SYSTEM GND
FIRST_—\—__/
ouUTPUT
_________________ Hvt
SYSTEM GND
SECOND \ ’
OUTPUT
———————— Hv?

THV = high voltage
*Vgelect is a voltage level between Vg of the column driver and Vgg.

TeExas {?
INSTRUMENTS
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

absolute maximum ratings over operating free-air temperture range (unless otherwise noted)

Supply voltage, VCC1 (see Note 1) ... .. 15V
SUPPIY VOItAgE, VG2 - v v v v vt et e e e e e e e e e 230V
Supply votage, VO CB . - - v« o o v e e e e PR 230V
SUPPIY VOIage, VGG . ottt it e e e -230V
INPUL VOItAgE . . . o ottt e e -0.3VtoVeer + 0.3V
Continuous total power dissipation at (or below) 25°C free-air temperature
(seeNote 2)......... ... .. ... ... ... e e 18256 mwW
Operating free-air temperature fange . . .. .. .. .o vttt iin et -55°C to 125°C
Storage temperature TANGE . . . . . v vttt e e e e —-65°C to 150°C
Case temperature for 10 S€CONAS . . . . . .. .. . e e e e 260°C
NOTES: 1. Voltage values are with respect to Vgs.
2. For operation above 25°C free-air temperature, derate 365 mW at 125°C at the rate of 14.6 mW/°C.
recommended operating conditions {see Figure 1 and Figure 2)
MIN NOM MAX UNIT
Supply voltage, Vceq 10.8 12 13.2 \2
Supply voltage, Vo2 Vees-15 vees v
Supply voltage, Vcea o] \
Supply voltage, Vgg o] - . \'
High-level input voltage, Vi4 0.75Vcct Veeq +0.3 \
Low-Jevel input voltage, V. T -0.3 0.25Vecy v
High-level output current, IgH -90 mA
Low-level output current, lgL 150 mA
Output clamp current, oK + 160 mA
Clock frequency, fgjock 1 MHz
Pulse duration, Clock high or low, tycLK 125 ns
Setup time, data high or low before clockd, tgy1 100 ns
Setup time, Clock low before Vet or Vsl tgy2 300% ns
Setup time, Enable high before Vocat or Vgsl, tsy3 300% ns
Setup time, Positive Write high or low before Vecat or Vssi, tgu4 300+ ns
Hold time, data high or low after clockd, th1 100 ns
Hold time, Clock high after Vccal or Vgst, tha 300% ns
Hold time, Enable high after Vccad or Vgst, tha 0 ns
Hold time, Positive Write after Vool or Vggt, thg ot ns
Hold time, Enable low between successive Vcca?, ths 12+ us
Hold time, Enable low between successive Vsgl, thg 300% ns
Operating free-air temperature, Ta —55 125 °C

1 The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic
voltage levels only.

¥These minimum recommendations are not tested during manufacturing. Performance is dependent on application voltage and temperature
and must be validated by the user.

U
INSTRUMENTS
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

electrical characteristics over recommended operating ranges of VCC1 and free-air temperature range,
Vce2 = 225V, Vo3 = 225 V, Vss = O (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX UNIT
Vg = 226V 150
! Off-state Q output t A
Oloff) put curren Vo -0 ~7%0 »
lg = =70 mA, \ =12V V -40
High-level Q outputs Q L cel £C2
VoH output voltage lg = ~90 mA, Veer =12V Vgc2—-45 v
P 9 Serial Out lo = —100 4A,  Vgcg = 12V 10.5
v Low-level Q outputs lg = 150 mA 30 v
OL  Lutput voltage | Serial Out I = 100 4A 1
WH High-level input current ViH = Veet 100 A
i Low-level input current ViL = 0 = A
Qne Q output high -
| Suppl t f \ A
cc upPly current from YCC1 All Q outputs low or high impedance 2 m
Qne Q output high, Vegp = 12V 10 mA
Icca Supply current from Vocat All Q outputs low or high impedance, 200 A
Veer = 12V s
switching characteristics over recommended operating range of Vgg1., TA = 25°C
PARAMETER TEST CONDITIONS MIN MAX UNIT
P ion delay time, low-to-high
tPLH ropagat.l n delay time, low-to-hig 400 ns
level serial output from clock CL = 50 pF to Vgs.
Propagation delay time, high-to-low See Figures 3 and 4
tPHL . 400 ns
level serial output from clock

o3 is measured with Vo and Voes shorted together.

PARAMETER MEASUREMENT INFORMATION

f——twCLK —
ViH
CLOCK
| | -~V
f¢——twCLK——»!
a1 —be—th 1 b

: ’ ViH
DATA IN VALID X><>< X
Viu

FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS

Texas W
INSTRI'MENTS
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

PARAMETER MEASUREMENT INFORMATION

ViH
CLOCK | I

|
l——tsu2 ——y [———th2 ——p|
| |

— e e G G — —— V
909 1H
ENABLE /D’I : :9°%3k50% 50% j[
|

=ViL
[ I | ——ths the—P
ﬂ—'suB—ﬂ
I f ' v
POSITIVE 0% 1 —oo% H
1
WRITE | 10% : ' | 0% | viL
|
H—*su4—>l| q—r—ﬂ— tha
veez! I o\ -: —————————— +HV
and Vgea | |
| |
| 10% 10% h ~— —SYSTEM GND
! o — — — SYSTEM GND
90% 90%
t |
Vss 10%
—————————— -HV

fTiming waveforms are with respect to Vg2 or Vs, as appropriate.

FIGURE 2. CONTROL INPUT TIMING VOLTAGE WAVEFORMS

cLoCK 50%
|
|
14— tPLH—M - tPHL -
/ & N
DATA DUT 50% 50%
VoL
FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY TIMES, CLOCK TO DATA OUT
OUTPUT
UNDER PY TEST
TEST L POINT

TCL includes probe and jig capacitance.

FIGURE 4. LOAD CIRCUIT

xas W
INSTRIU MENTS

POST OFFICE 80X 856303 » DALLAS, TEXAS 752686 3-35







SNG65500E, SN75500E
AC PLASMA DISPLAY DRIVERS

NC —No internal connection

TBIDFET—BipoI.’-.\r, double-diffused, N-channel and P-channel MO S

transistors on same chip — patented process.

D2471, DECEMBER 1985—RE! JULY 1989
® Controls 32 Electrodes N PACKAGE
® 100-V Totem-Pole Outputs {TOP VIEW}
® |ow Stand-by Power Consumption DA?ZE ; U;g % \S/1CC1
@ All Outputs Contain Sink and Source Clamp ctk s 38[0 sTRB
Diodes 11 s 37[d4q1
® 15-mA Steady-State Output Current 18; E Z 22 % ig‘;'
® Rugged DMOS Outputs 10407 34[]4Qs
105 e 33[] 405
® CMOS Inputs 106e 320 408
® Direct Replacement for SN75500A 17 Q1o 31{Jaq7
1a8 11 30[] 408
description 20112 29[ 301
The SN65500E and SN75500E are monolithic 202013 281) 302
BIDFET integrated circuits designed to perform 203014 2700 303
the line select operation of a matrix-addressable 204015 26[] 304
display. The device inputs are diode-clamped 206 [J1s 2501 305
CMOS inputs. 20617 2¢[] 306
20701 23[] 307
The outputs of these drivers are normalily low 20819 22[]3a8
and can be selectively switched high when the GND[20 2100 veea
strobe input is low. Selection of the outputs is
ach|eveq through the da.ta, SO0, an.d S1 |nput.s. EN PACKAGE
The 8-bit data stored internally in the serial (TOP VIEW)
register is inverted and sent to one of four output
sections by the 2-line to 4-line decoder. All other - « ff o B2 -
outputs remain low. Internal circuits provide a 802383389558 ¢
high-current puise to the level-shifting circuit /TSI O T I T TS
during positive output transitions. When the 6 5 43 214443424140
output transition is complete, the low steady- 1azj7 39[}4q2
state current reduces the circuit’s standby power 1asfys 38} 403
consumption. All outputs contain clamp diodes 18‘; %190 3;% :gg
to the Vcc2 and GND supply inputs. 106 11 sl 406
The SN65500E is characterized for operation 1Q7 12 34E 4Q7
from —-40°C to 85°C. The SN75500E is 108 (]13 33(j 48
characterized for operation from 0°C to 70°C. 201 )14 32[}30Q1
202 []1s 31[]3Q2
2Q3[}16 30{]3Q3
204 [117 29(}304
18 19 202122 2324 2526 27 28
o N s W ¥ v e U ¥ e ¥ o ¥ o W o |
3885832238383
NN NN O é_) mMmMmm

A« acumonts contain information
1 on date. Products conform to
wpulmutiont . terms of Texas Instruments
standard warranty. Production processing doas not
necessarily include testing of all paramatars.

{ip
Trxas
INSTRUMENTS

Copyright © 1989, Texas Instruments Incorporated

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

3-37



SN65500E, SN75500E
AC PLASMA DISPLAY DRIVERS

togic symbolt

functional block diagram (positive logic)

CMOS/PLASMA DISP STRB 49
— 101
{38) }
STRB ~———D| .
so 1 I .
o 1390 1 12 50— ’_D‘ 108
) e 2-LINE TO —
3 > SELECT A4-LINE [
LK £ ca/ I A DECODER _":D——zm
2! 1,11 | @ 1Q1 S1—J .
oata 2y, 21— 52 .
2 [ 50 vas e
DATA
23 P12 DF—— 20 :D_am
: : R1 <
24 g2 b \;E;—SS:: 208 cLK— —:2 .
25 118 D 3 88T [R4 ’;D— 3as
: SHIFT [R5 J
d REGISTER
2% (573 122 505 E«; a1
b—— a1 B L
27 1'14_ d R8 .
8 [52  bl—2 408 ____ﬂ_‘D—ma
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for the N package.
FUNCTION TABLE
INPUTS OUTPUTS
FUNCTION SELECT SHIFT REGISTER
DATA | CLK STRB
1 SO R1 R2 R3 ...R8 (1Q1 ... 108(2Q1 ... 208|301 ... 308;401 ... 408
H B X X H L Rl, R2,..R7n L. L [ [ L. L
LOAD
L T X X H H R1n R2p ... R7, L...L L...L L..L L. L
X X X X H R1y  R2p R3n ... R8p L..L L..L L..L L..L
X H|lL t L |rR1y, R2y  R3y..R8y| R1..R8 Lot L..L L..L
STROBE X H L H L Rip R2, R3p ... R8py L...L R1 ...R8 L. L L...L
X H {H L L |Rln B2, R3y..R8y| L..L L..L R1..R8 L..L
X H H H L R1qn  R2p R3, ... B8 L...L L..L L..L R1 ... RB
H = high level. L = low level, X = irrelevant, T = low-to-high transition.
R1 ... R8 = levels currently at internal outputs of shift registers one through eight, respectively.
R1nh ... R8y = levels at shift-register outouts R1 through R8, respectively, before the most recent 1 transition of the clock.
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SN65500E, SN75500E
AC PLASMA DISPLAY DRIVFRS

typical operating sequence

ANY OUTPUT IN VALID |VAL|DI
8 SELECTED BY I | Jf

SO AND §1 ’

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

Vee

INPUT

GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VCC1T (see Note 1) .. . o i e e is Vv
SUPPlY VOltage, V2t « vt i it i e e e s 100V
Input voltage . . .. . e e e Vee1+0.3V
Continuous total power dissipation . ... ........ ... ... ... See Dissipation Rating Table
Operating free-air temperature range: SN65500E. .. .......... ... .. c.c..... —40°C to 85°C

SN75500E ... ... ... ... .. ... ... 0°C to 70°C
Storage temMPEeratlre . ... ..o vt vt ittt e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package ............ 260°C
Case temperature for 10 seconds: FN package. . . ... ... ... ... ... . 260°C

NOTE 1: Voltage values are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Ta < 26°C DERATING FACTOR Ta = 70°C Ta = 85°C
POWEIt RATING ABOVE T = 25°C  POWER RATING  POWER RATING
FN mw 14.2 mw/°C 1136 mw 923 mW
N 1276 mW 10.2 mw/°C 816 mW 663 mW

{iP
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SNG65500E, SN75500E
AC PLASMA DISPLAY DRIVERS

recommended operating conditions

Slar.f 1z E SN7 E
o KOV MAX MIN NOM MAX unIT
Supply voltage, Ve I\Iu i 13.2 1108 12 '~ 0 \
Supply voltage, Vcc2 o] 100 0 \%
High-level input voltage, Vi, as a percentage of Vcc1 75% 75%
Low-level input voltage, Vj, as a percentage of VCC1 25% 25%
High-level output clamp current 20 20 mA
Low-level output clamp current -20 -20 mA
Clock frequency, fejock (see Figure 2) Y 8 -0 8 | MHz
Duration of high or low clock pulse, ty, 62 62 ns
Setup time, tgy Data inputs before clockt 20 20 ns
Select inputs before strobel 50 50
Data inputs after clock? (see Note 2} 50 50
Hold time, th Strobe input high after clock? 50 50 ns
Select inputs after strobet 50 50
Operating free-air temparature, Ta -40 85 0 70 °C
NOTE 2: For operation above 25 °C junction temperature, refer to Figure 2.
electrical characteristics over recommended operating free-air temperature range
SN65500E SN75500E
PARAMETER ( TEST CONDITIONS MIN_ TYPT  MAX | MIN_ TYPT  MAX UNIT
ViKk Input clamp voltage Veer = 12V, i = ~12mA -1 -15 -1 -15 \']
Veer = 132V, loH = —1 mA 94 97.5 95 97.5
VoH High-level output voitage loH = —10mA 92 94.5 93 945 \%
Vecz =100V Mo~ "15mA | 90 935 91 935
Veer = 13.2V, oL = 1 mA 0.85 2| 0.85 2
VoL Low-level output voitage oL = 10 mA 2 4 2 4 v
Veez =100V 0 s mA 2.75 5 2.75 5
VoK Output clamp voltage Veez =0 lo = 20 mA ! 25 ! 25 \
lp = —20mA -1.2 -25 -1.2 -25
iy  High-level input current Veer = 13.2V, Vi = Vi min 1 1 A
it Low-level input current Veel = 13.2V, Vi = V) max -1 -1 A
lcc1 Supply current Veer = 18.2V, Vegz = 100V 0.05 1 0.05 1 mA
Icc2 Supply current Vegz = 100V 1 5 1 3 mA
TAll typical values are at Voo = 12V, Ta = 25°C.
switching characteristics, Vgc1 = 12 V, Vgg2 = 100V, Ta = 25°C
PARAMETER TEST CONOITIONS MIN MAX UNIT
tpHL Delay time, high-to-low-level output from strobe input 250 ns
tpLH Delay time, low-to-high-level output from strobe input CL = 30 pF, ) ns
tTHL Transition time, high-to-low-level output See Figure 1 . ns
t1ILH Transition time, low-to-high-level output 300 ns

Texas {i‘
INSTRUMENTS
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SN65500E, SN75500E
AC PLASMA DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATION

OUTPUT TEST

UNDER A 4
TEST l POINT

C| (see Note A)

LOAD TEST CIRCUIT
ViH
Cclk N — - f-m--——————————--——— 50%
| S ViL
| I ViH
DATA IRRELEVANT X | VALID X {RRELEVANT

ViL
C——
| ViH
STRB
————— ViL
ja— tsu -»| l‘— th >l

! VIH
SELECT X : : x
ViL
—’{ tDLH j4— | touL |e—

—--— VoH
out . 90% 90%
10% VALID 10%

‘TLH—’{ "— > oy

VOLTAGE WAVEFORMS

NOTE A. C includes probe and jig capacitance.

FIGURE 1. SWITCHING CHARACTERISTICS

{i,
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SNG65500E, SN75500E
AC PLASMA DISPLAY DRIVERS

TYPICAL CHARACTERISTICS

MAXIMUM CLOCK FREQUENCY
Vs
VIRTUAL JUNCTION TEMPERATURE

9 T
Vegr = 12V
N Vi = 12V
E 8 ViL=0
(See Note A)

I> \
2 7
Q
< o6
-
[%]
2
Q
g 5
=
E
3
s 4

3

25 45 65 85 105 125

Tgy—Junction Temperature— °C

NOTE A: This curve assumes a symmetrical clock pulse.

FIGURE 2

THERMAL INFORMATION

junction temperature formula

TJ = Ta + PDRoyA
TJ = Tc + PDpRayC

= virtual junction temperature

free-air temperature
average device power dissipation
thermal resistance (junction-to-air, Rgya, or junction-to-case, RgJc)

[

PACKAGE TYPE RgJa RgJc
FN 44-pin plastic  70°C/W  22°C/W
N 40-pin plastic 97°C/W  27°C/W
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SNG65501E, SN75501E
AC PLASMA DISPLAY DRIVERS

D2472, MARCH 19B3—REVISED OCTOBER 1989

® Controls 32 Electrodes N PACKAGE
(TOP VIEW
® 100-V Totem-Pole Outputs !
® Low Standby Power Consumption crock 1 Uso veer
SUSTAIN[]}2 39[] DATA IN
® All Outputs Contain Sink and Source Clamp sTROBE[]a  38[] SERIAL OUT
Diodes a1+ s7da32
® 15-mA Steady-State Output Current OZE 5 381 a31
a3e 35[J Q30
® Rugged DMOS Outputs Q47 34fJ Q29
® CMOS Inputs as(]s 33 azs
a6de 32[3J Q27
® Direct Replacement for SN75501C Q710 31J 26
_ Q811 30f] Q25
description Q912 293 Q24
The SN65501E and SN75501E are monolithic atof}ss 283 Q23
BIDFETT integrated circuits designed to provide Q111a  27[3 Q22
the serial-to-parallel conversion and level Q1215 26f] Q21
translation of data in a matrix-addressable Q13[1e  25f] Q20
display. The device inputs are diode-clamped Q1417 2af] Q19
CMOS inputs. Q151 23] Q18
Qi16[J1s  22[] Q17
The Q outputs of these drivers are normally high GND(]20 213 Vce2

and can be switched either selectively or
together. Any output whose associated register

bit (in the internal 32-bit serial register) contains FN PACKAGE
a low will switch low when STROBE is low if (TOP VIEW)
SUSTAIN is high. All other outputs remain high. 5
When SUSTAIN is low, all outputs switch low wZ z S
independently of the data or strobe inputs. This 2835 ~«%
feature can be used to generate a portion of the -0 X % S 8 ’<_( To P
sustain p'ulse requirec} in the operatio.n of'an ?c y gigﬂii:ﬂﬂjg
plasma display. The internal level-shift circuits 6 5 4 3 2 14443424140
provide additional drive during the times that the Q2[}7 39[] Q31
outputs switch high to facilitate fast rise times Q3[]e 38} Q30
while maintaining low standby power Q4(]e 37(] Q29
consumption. All outputs contain clamp diodes as[]10 36[] Q28
to the Vg2 and GND supply inputs. aef]11 3s5{] Q27
. . . 12
The SN65501E is characterized for operation azfl 3a[} Q26
o o asfl13 33[] Q25
over the temperature range of —40°C to 85°C.
. 5 . agfl14 32(] Q24
The SN75501E is characterized for operation
over the temperature range of 0°C to 70°C aioflis a1l az3
P g ' Q1116 30(] @22
a12[117 29(] Q21
1819202122 2324 2526 27 28
oo rrarra
Mt LwOoOAa0 8 ~N o g
00008~ $00006

NC No internal connection

T BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process

currant as of publicatian data. Products canform ta
specifications per the terms af Texas Instruments

EXAS
standerd warranty. Productian processing dees nat
necessarily include testing ef all perameters. INSTRUMENTS
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SN65501E, SN75501E
AC PLASMA DISPLAY DRIVERS

logic symbolt

functional block diagram (positive logic)

CMOS/ sustamn —>
PLASMA DISP
susta 2 EN3 sTROBE — >0
STROBE v2
CLOCK ——F>
e S Doy
cuock A1 : cl-» i DATAIN
{39) (4)
DATA IN—— a1 Q2
w2 b3l >_-‘.D_’___I:>—
2 D3 - Q2
L] * .
N B Dy g WS
2 b 3f -— 16
12 > 3k 117 SBTZABT'L . . 26 OUTPUTS
. o . (Q4 THRU 029)
4 . . SHIFT . . NOT SHOWN
. . M REGISTER
7R/
[2 B3 a1 ’_D—:D—— Q3o
2 D 3 232
SERIAL OUT
T > an
1 This symbol is in accordance with ANSI/IEEE Std 81-1984 and :D_
{EC Publication 617-12.
Pin numbers shown are for the N package. ____D"‘:’D_ Q32
——————>— semiaL out
FUNCTION TABLE
INPUTS OUTPUTS
FUNCTION SHIFT REGISTER SERIAL
DATA CLOCK STROBE SUSTAIN a1 Q2 Q3...4Qa32
R1 R2 R3...R32 DATA
LOAD H 1 H H H  Rip R2y...R31, | R32, H H H.. . H
L 1 H H L R, RZ,...R31, - H H H...H
X X H H R1 R2, R3,...R32 H H H...H
STROBE n nooon n
X H L H Rl R2y R3p...- . | R1 R2 R3...R32
SUSTAIN X X X L Rl,  RZn R3p... L L L...L

H = high level, L = low level, X = irrelevant, t = low-to-high-level transition.
R1...R32 = levels currently at internal outputs of shift registers one through thirty-two, respectively.
Rtp ... R32, = levels at shift-register outputs R1 thro 'gh R32 respectively, before the most recent 1 transition at the CLOCK input.

{ip
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SN65501E, SN75501E
AC PLASMA DISPLAY DRIVERS

typical operating sequence

————-] ,—h’
SUSTAIN

{}
STROBE | I | I
CLOCK Ul IRRELEVANT || | | | | |

ANY Q OUTPUT . | ‘VALIDI

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL SERIAL OUTPUT

Veer

INPUT -

GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VCC1 (s NOte 1) . .. o it i it it e e e et et e e 15V
SUPPIY VOItAgE, VG2 - - -« o v e e e e e e e e e 100 V
INpUL Voltage . . . . e e e veel to 0.3V
Continuous total power dissipation . .. ........ .. ... .. ... . ...... See Dissipation Rating Table
Operating free-air temperature range, TA: SN65501E .. ... ................. —-40°C to 85°C

SN7B501E .. .. ... . 0°C to 70°C
Storage temperature range . . . ..o v .ttt e e —-65°C to 150°C
Case temperature for 10 seconds: FN package. .. ... ... ... ... . ... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package ............ 260°C

NOTE 1: All voltage values are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Ta < 25°C DERATING FACTOR Ta = 70°C Ta = 85°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
FN 1775 mwW 14.2 mWj°C 1136 mwW 923 mwW
N 1275 mW 10.2 mw/°C 816 mwW 663 mwW

{i,
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SN65501E, SN75501E
AC PLASMA DISPLAY DRIVERS

recommended operating conditions

MIN NOM MAX UNIT
Supply voitage, Ve 10.8 12 13.2 \'
Supply voitage, Vo2 o] 100 \'
High-level input voltage, V4 0.75 Voot \
Low-ievel input voltage, Vj_ 0.26 Veeq \
High-level Q output clamp current, IQKH 20 mA
Low-level Q output clamp current, Ik -20 mA
Clock frequency, fciock. at or below, 25°C junction temperature (see Note 2) 0 8 MHz
Duration of high or low clock puise, tyy 62 ns
Setup time, tey Data inputs before 20 ns

Data innuts after C. 50
X € - ligh after ~° 7 Tkt -
Hold time, th < x—igh aftor - ns
Operating free-air temperature, TA . v 85 °C
SN75501E 0 70

NOTE 2: See Figure 3 for maximum clock frequency when devices are operated in cascade or for operation above Ty = 25°C.

electrical characteristics over recommended operating free-air temperature range

SN65501E SN756501E
PARAMETER TEST CONDITIONS UNIT
MIN  TYPT MAX [ MIN TYPT MAX
ViK Input clamp voitage vecr=12V, =12 mA -1 -1.5 -1 =15 Vv
IoH= -1 mA 94 97.5 95 97.5
V =13.2V,
vy High-level Q outputs VCC‘ 100y | foH=-10mA | 92 945 93 94.5 v
OH output voltage cc2 loH= - 15 mA 90 93.5 91 93.5
SERIAL OUT | Vce1=10.8V, lgy=~100 A 9 10 9 10
loL=1 mA 0.85 2 0.85 2
Vegr=13.2 v, |-oL=-
Low-level Q outputs loL=10 mA 2 4 2 4
VoL Vcez=100 Vv \
output voltage loL=15 mA 2.75 5 2.75 5
SERIAL OUT | Vcgy=10.8V, 1o =100 xA 0.1 1 0.1 1
Output clamp loKk =20 mA 1 2.5 1 2.5
\7 Q output \ =0 \
0K \oltage outpy cc2 ToK = - 20 mA 12 -25 12 -25
High-level Vee1=13.2V,  Vig=VijHymin,
o 1 1 pA
input current Veez=100 vV
Low-levei Vee1=13.2V, V) =Vjmax,
TR ~1 -1 BA
input current Veea=100 vV
Vee1=13.2v,
1 Suppl t f v 0.05 1 0.05 1 mA
cc1 Supply current from Voo Vooa=100 V
Icc2 Supply current from Voo Veco=100V 1 5 1 3 mA

1 Typical values are at Vo1 =12 V, TA=25°C.
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SNG65501E, SN75501E
AC PLASMA DISPLAY DRIVERS

switching characteristics, Vcc1 = 12V, Vgg2 = 100V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Delay time, STROBE to Q outputs CL = 30 pF
tDHL high-to-low- SUSTAIN to Q outputs CL = 30 pF . ns
level outputs CLOCK to SERIAL OUT Cy = 20 pF 147
Delay time, STROBE to Q outputs CL = 30 pF 450
tDLH low-to-high- SUSTAIN to Q outputs CL = 30 pF 450 ns
level outputs CLOCK to SERIAL OUT CL = 20 pF 147
THL Transition time, high-to-low-level Q output CL = 30 pF 200 ns
tTLH Transition time, low-to-high-level Q output CL = 30 pF 300 ns

PARAMETER MEASUREMENT INFORMATION
ouTPUT TEST
UNDER ———r—
TEST POINT
CL
:=I-\ (See Note A)

LOAD TEST CIRCUIT

ViH
DATA IRRELEVANT X VALID X IRRELEVANT
Vi

VoH
WAVEFORM 1 (See Note B} | N 50%
SERIAL ] | VoL
ouTt j¢—toLH—>] VoH
WAVEFORM 2 (See Note C} | )flso% v
oL

VIH

{ 1 —
! ! —J tTHL
 THL 5 M TLH e - jetTiy Vou
Qn, WAVEFORM 2 (See Note E) — =~ ——4K55%
—————— 10% VoL

NOTES: A. C|_ includes probe and jig capacitance.

B. Serial out waveform for internal conditions such that a low is registered in R32.
C. Serial out waveform for internal conditions such that a high is registered in R32.
D. Qp output with a low stored in associated register Rp.

E.

Qp, output with a high stored in associated register Rp,.

VOLTAGE WAVEFORMS
FIGURE 1. SWITCHING CHARACTERISTICS

i
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SN65501E, SN75501E
AC PLASMA DISPLAY DRIVERS

tclock —Maximum Clock Frequency —MHz

TYPICAL CHARACTERISTICS
MAXIMUM CLOCK FREQUENCY

INPUT VOLTAGE LOGIC LEVEL LIMITS

v§ Vs
JUNCTION TEMPERATURE Vceq SUPPLY VOLTAGE
° Vool = 12V 10 =
9 VIH = Veer 9 s
ViL=10 //ﬂ\‘“
8 {SYMMETRICAL CLOCK PULSE) 8
7 SING, 7
L >
E DEV’CE |
6 o 6
g
5 f‘AsCADED E 5
. DEVICES s 4
3
s, N
® 1 vy mex
2 2
1 1
0 0
25 50 75 100 125 10 L 12 13 14

Tj—Junction Temperature— °C

FIGURE 2 FIGURE 3

Vce1—Supply Voltage —V

THERMAL CHARACTERISTICS

junction temperature formula

Ty = TA + PpRg

where
TJ = virtual junction temperature
Tp = free-air temperature
Pp = average device power dissipation
Rg = thermal resistance (junction-to-air, RgJA, or junction-to-case, Rgyc)

PACKAGE [ RgJc
FN 7 N . 22°C/W
N 100°C/W 27°C/W
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SN65512B, SN75512B
VACUUM FLUORESCENT DISPLAY DRIVERS

D2654, DECEMBER 1985—REVISED DCTOBER 1989

Each Device Drives 12 Lines DW DR N PACKAGE
TDP VIEW|
60-V Output Voltage Swing Capability ( !
25-mA Output Source Current Capability an [ Uz0]a10
. - . o122 19a9
High-Speed Serially-Shifted Data Input
gh-p Y P stroBe([3  18[Jas
TTL-Compatible Inputs seriaL ouT]s 170 a7
Latches on All Driver Qutputs DATA IN[}s 18l 1vee2
vec1l]s  1sJGnD
descriptipn crock7 - 14l]as
LATCH eNABLE[]8  13{] Q5
The SN65512B and SN75512B are monolithic a1e 12[] o4
BIDFETT integrated circuits designed to drive a az2[Jic  n[Ja3
dot matrix or segmented vacuum fluorescent
display.
pray logic symbol¥
All device inputs are diode-clamped p-n-p inputs
and will assume a high logic level when open- TTL/VAC
circuited. The nominal input threshold is 1.5 V. 5 FLUOR DISP
Outputs are totem-pole structures formed by an LATCH ENABLE (B c2
n-p-n emitter follower and double-diffused MOS STROBE (3h~len3
(DMOS) transistors. ” SRGTD
The device consists of a 12-bit shift register, 12 CLOCK I By
latches, and 12 output AND gates. Serial data 5) ) rC @
is entered into the shift register on the low-to- DATA IN I [0> 3 Wm
high transition of CLOCK. When high, LATCH 2D > 371)—02
ENABLE transfers the shift register contents to 2D D> 3703
the outputs of the 12 latches. The active-low > 32 a4
STROBE input enables all Q outputs. Serial data 2D > 3ﬂos
output from the shift register may be used to > 32 g
cascade shift registers. This output is not 0 5> 377
affected by LATCH ENABLE or STROBE. P AL (180 g
The SN65512B is characterized for operation 0> 319 g9
from -40°C to 85°C. The SN75512B is 0> 322 a0
characterized for operation from 0°C to 70°C, 20 > 3 —an
> 32 a2
8 seriaL put

t This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.

t BIDFET —Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process.
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SN65512B, SN75512B
VACUUM FLUORESCENT DISPLAY DRIVERS

logic diagram (positive logic)

sTROBE—q>

LATCH
ENABLE SHIFT
REGISTER | LATCHES
DATA IN——{1D —{c2
R1 o1
CLOCK cll-o an &

1D r2 ${C2 Le2 Q2

Cil—o 2D
,_—I 8 STAGES

0 U

. »{(Q3 THRU Q10)
L ° *INOT SHOWN
L1D R 1»-(:2 LC11 Q11
c1 2D

0 0

0 |R127 €2 |, 0,5 Q12

—p C1—¢ 2D
b‘ >———SERIAL ouT

FUNCTION TABLE

CONTROL INPUTS ‘
SHIFT REGISTER LATCHES OUTPUTS
FUNCTION LATCH
R1 THRU R12 LC1 THRU LC12 »
CLOCK | ENABLE | STROBE LlAaL Q1 THRU 121."
LOAD t X X Load and shift? Determined by LATCH ENABLE¥ . Determined by S°
Not X X No change Determined by LATCH ENABLE¥| R12 Determined by STROBE
X L X . Stored data R12 Determined by STROBE
LATCH As determined above N
X H X New data R12 Determined by STROBE
X X H . Determined by LATCH ENABLE*[ R12 | AIlL
STROBE As determined ebove ) .
X X L . Determined by LATCH ENABLE? | R12 LC1 thru LC12, respectively

H = high level, L = fow level, X = irrelevant, T = low-to-high-level transition.
tR12 takes on the state of R11, R11 takes on the state of R10, . . . R2 takes on the state of R1, and R1 takes on the state of the data input.
¥ New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low.

{i’
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SN65512B, SN75512B

VACUUM FLUORESCENT DISPLAY DRIVERS

typical operating sequence

:T“ATA I VALID I IRRELEVANT

SR |

CONTENTS INVALID VALID

LATCH

ENABLE l I

LATCH PREVIOUSLY STORED DATA | NEW DATA VALID
CONTENTS

STROBE | I

Q OQUTPUTS l VALID I

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

Veet

INPUT

TYPICAL OF ALL OUTPUTS
ouT

&

Vgez FOR

Q OUTPUTS
Vegi FOR
SERIAL QUTPUT

OuUTPUT

S

'—/%—GND

{i’
Texas
INSTRUMENTS
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SNG65512B, SN755128
VACUUM FLUORESCENT DISPLAY DRIVERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voitage, VCC1 (see NOte 1) .. ..o i e s 15V
Supply voltage, VCC2 -+ - v v v v v i i i v et e e 70 V
inputvoltage . .. ......... .. ... i TS ... Veet
Continuous total power dissipation . .. ........... . ... . See Dissipation Rating Table
Operating free-air temperature range: SN65512B .. . ..... ... ... .. ....... ~40°C to 85°C
SN75512B. .. ... 0°C to 70°C
Storage temperature range . . .. .. .vvv vt e oi it e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. . . ................... 260°C
NOTE 1: Voltage values are with respect to network ground terminal.
DISSIPATION RATING TABLE
PACKAGE Ta < 25°C DERATING FACTOR Ta = 70°C Ta = 85°C
PDWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
Dw 1125 mwW 8.0 mw/°C 720 mw 585 mW
N 1160 mwW 9.2 mw/°C 736 mW 598 mw
recommended operating conditions
SN65512B SN75512B
UNIT
MIN MAX MIN MAX
Supply voltage, Vet 5 15 5 15 \%
Supply voltage, Vcc2 0 60 (o] 60 \
High-level input voltage, Viy 2 2 A\
Low-level input voltage, V|_ 0.8 0.8 \4
High-level output current, lgH ~25 - 25 mA
Low-level output current, lgL Veey = 10V 5 5 mA
Veer = 18V, Ta = 26°C 0 4 0 4
Clock frequency, fciock Vgg1 vy 72 ~25C ° 1 ° 7 MHz
. Vi =15V, Tp = 26°C 100 100
Pulse duration, CLOCK high or low, ty Vgg: v Ti o590 500 500 ns
Setup time, DATA IN before CLOCKT, | Vgg1 = 15V, Taq = 26°C 100 100 ns
tgy (see Figure 1) Veer =5V, Ta = 25°C 250 250
Hold time, DATA IN after CLOCKt, t, | Vcc1 = 16V, Ta = 256°C 50 50 ns
(see Figure 1) Veep =5V, Ta = 25°C 250 250
Operating free-air temperature, Ta -40 85 o] 70 °C
electrical characteristics over recommended operating free-air temperature range, VCC2 = 60 V (unless
otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPY  MAX UNIT
ViIK Input clamp voltage = -12mA -1.5 v
VoH High-level output Q outputs IoH = —26 mA 57.5 58 v
voltage Serial output] IoH = —200 A, Ve = 10V 9 9.6
VoL Low-level output Q outputs lgL = 5 mA, Veey = 10V 2.6 5 v
voltage Serial output loL = 200 kA,  Vggq = 10V 0.05 0.2
IIH High-leve! input current Veer = 15V, Vi=5V 0.01 1 pA
i, Low-level input current Veelp =16V, V=08V -256 -150 #A
icc Supply current from Vco1 Veer = 15V z: ; (S)ZV 82 502 ::\
Icc2 Supply current from Vo2 Veer = 15V | A s high 10100 kA
S’ t2v 0.8 3 mA

TAll typical values are at Vog1 = 10V, Ta = 25°C.

*
INSTRUMENTS

3-52 POST DFFICE BOX 665303 » DALLAS, TEXAS 76266




SN65512B, SN75512B
VACUUM FLUORESCENT DISPLAY DRIVERS

switching characteristics, VCc1 = 10V, Vcc2 = 60 V, Ta = 25°C

PARAI i1 i TEST CONDITIONS MIN MAX  [1. "
1DHL Delay time, hi,,..w... o wi-level output 300 ns
tDLH Delay time, low-to-high-leve! output CL = 30 pF, 300 ns
tTHL Transition time, high-to-low-level output See Figure 2 500 ns
tTLH Transition time, low-to-high-level output 500 ns

PARAMETER MEASUREMENT INFORMATION

g tw »
| i
| T~ VH
| |
CLOCK 15V
! |
' |
| | ViL
' |
—— v —————
l¢——1su —dle—thn—l
| |
| |
[ | ViH
[ |
DATA IN VALID
viL

FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS

STROBE

Q QUTPUTS

FIGURE 2. SWITCHING-TIME VOLTAGE WAVEFORMS

{i,
Texas
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SN65518, SN75518
VACUUM FLUORESCENT DISPLAY DRIVERS

D2720, MARCH 1983—RE) MAY 1990
® Each Device Drives 32 Lines N PACKAGE
® 60-V Output Voltage Swing Capability (TOP VIEW)
® 25-mA Output Source Current Capability veez Ot U4o’é|) vcet
SERIAL oUT [J2  39[J DATA IN
® High-Speed Serially Shifted Data Input asz2Os  38[7 a1
® Latches on All Driver Qutputs as1 0+ 37002
aszo(]s 3803
- a9 s 35(] Q4
description sl b ae
The SN65518 and SN75518 are monolithic a27 s 33 as
BIDFETY integrated circuits designed to drive a a6 0o 3203 a7
dot matrix or segmented vacuum fluorescent az2s Jio 31Jas
display. Q24 [J11 30 Q9
The devices each consist of a 32-bit shift Q23 (J12 29[J Q10
register, 32 latches, and 32 output AND gates. Q22 (13 288 Qi1
Serial data is entered into the shift register on Q21 514 27f] Q12
the low-to-high transition of CLOCK. While Q20 [j1s  26[] Q13
LATCH ENABLE is high, parallel data is Q18 {J1e 25 % Qt4
transferred to the output buffers through a 32-bit Q18 17 2403 Q15
latch. Data present in the latch during the high- Q17 (J1s 231] Q16
to-low transition of LATCH ENABLE is latched. STROBE [J1e  22fJLATCH ENABLE
When STROBE is low, all Q outputs are enabled. GND [J20 21]] CLOCK
When STROBE is high, all Q outputs are low.
Serial data output from the shift register may be FN PACKAGE
used to cascade additional devices. This output (TOP VIEW)
is not affected by LATCH ENABLE or STROBE. 5
The SN65518 is characterized for operation from 8 Z
-40°C to 85°C and the SN75518 is ornsDoE
characterized for operation from 0°C to 70°C. £g88g84 L9 g 598
S/ | SV i D D [ G () G G S G S —
6 5 4 3 2 14443424140
Q297 394
Q2808 38[] Q5
Q2719 a7[] Q6
Q2610 36} Q7
Q25(] 11 35[] Q8
Q2412 3a(] Q9
Q23(]13 33[{Q10
Q22[}14 32[jan
Q21)15 21] Q12
Q20(]18 3o Q13
Qisf]17 29[ NC
18 19 202122 2324 2526 27 28
¥ ¥ own ¥ o § e W e § o § e § e T ¥
gmr@oxuownty
cogQugloo0
ACE
5
=
bt

1 BIDFET—Bipolar, double-diffused, N-channel and P-channel MOS

- ° NC—No internal connection
transistors on same chip—patented process.

L - Jcumants contain infarmation Copynght © 1990, Texas instruments incorporated
s af 1 200 data, rglc_;duclsl conform to b
Jtions ot Li. tarms of Texas Instruments
dard warranty. Production pr ing daas not EXAS
nocassarily include testing of all paramotors. INSTRUM ENTS
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SNG65518, SN75518

VACUUM FLUORESCENT DISPLAY DRIVERS

logic symbol¥

CMOS/VAC
FLUOR DISP
Jaan
STROBE = DEN3
LATCH ** —{c2
ENABLE

SRG3Z
crock 2t crje
! I

paTa N 32_Ip

[0 > 3} '™ a1
[;pp3}-, Q2
. : :
. .
[26 5 3 22 q16
2053 1% 017
R
. .
[2D D> 3 :‘;:031
20 b 31— as:

1t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

Pin numbers shown are for the N package.

logic diagram {positive logic)

STROBE— >

LATCH
ENABLE

DATA IN
CLOCK

SHIFT
F: .~ TER LATCHES

o r1 $—C2

- LC1 'I ) o1
c1 2D

) c2
~—
R2 LC2

D

C11¢ 2D
28 STAGES
L] (Q3 THRU Q30)
e o °' ¢INOT SHOWN
> o

2
o HE et - oo

> C1

o 12 150 e -
Q
e 153 ap |LC32 32

[——‘{ >-————SERIAL OUT

3-56
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SN65518, SN75518
VACUUM FLUORESCENT DISPLAY DRIVERS

FUNCTION TABLE

ROL S
FUNCTION CONTLA = C':PUT SHIFT REGISTERS LATCHES OUTPUTS
CLOCK ENABLE STROBE R1 THRU R32 LC1 THRU LC32 SERIAL Q1 THRU Q32
+ X X Load and shiftT Determined by
LOAD R3 D i {o]
Not X X No change LATCH ENABLE? 2 stermined by STROBE
X L X As determined Stored data
LATCH i
TCl X H X above New Data R32 Determined by STROBE
STROBE X X H As determined Determined by ; R32 All L '
X X L above LATCH ENABLE LC1 thru LC32, respectively

H = high level, L = low level, X = irrelevant, t = low-to-high-level transition.
tR32 and the serial output take on the state of 831, R31 takes on the state of R30, . . . R2 takes on the state of R1, and R1 takes on

the state of the data input.
tNew data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low.

typical operating sequence

DATAIN

SR CONTENTS

LATCH ENABLE

LATCH
CONTENTS

STROBE

Q OUTPUTS

I VALID ] IRRELEVANT
INVALID T VALID
PREVIOUSLY STORED DATA l NEW DATA VALID
I VALID l

{if
TeEXASs
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SN65518, SN75518
VACUUM FLUORESCENT DISPLAY DRIVERS

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL OF SERIAL OUTPUT

Veer

g} SR B | B

INPUT

GND

Veez Veen

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VCC1 (see NOte 1) ... . .o i e

Supply VOltage, VL2 - - ittt e e e e 70V
Input voltage, V| ..o e e e e e Veer
Continuous total power dissipation. . .. ........................ See Dissipation Rating Table
Operating free-air temperature range, TA: SN65518 ... .................... -40°C to 85°C

SN78518 ... o 0°C to 70°C
Storage temMPerature FaNGE . . . ..o it e -65°C to 150°C
Case temperature for 10 seconds: FN package. . ......... ... . .. . . .. 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package ............ 260°C

NOTE 1: Voltage values are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Ta = 26°C DERATING FACTOR TA = 70°C Ta = 85°C
POWER RATING ABOVE Ty = 25 °Cc POWER RATING POWER RATING
FN 1700 mW 13.6 mW/°C 1088 mW 884 mwW
N 1250 mW 10.0 mW/°C 800 mW 650 mwW
i
TEXAS
INSTRUMENTS
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SN65518, SN75518
VACUUM FLUORESCENT DISPLAY DRIVERS

recommended operating conditions, TpA = 25°C (unless otherwise noted)

MIN MAX | UNIT
Supply voltage, Vcc 9 4.5 15 \
Supply voltage, Vcc2 (4] 60 v
. . Vccy = 4.5V 3.5
High-ievel input voitage, Vi (see Figure 1) Y
gl p ge, Vin g Voot = 15V 12
Low-leve! input voltage, V| (see Figure 1) -0.3 0.8 \
High-levei output current, ioH -25 mA
Low-level output current, lo 2 mA
] Vccr = 10Vt 15V 0 5
Clock frequency, f see Figure 2) MH.
requency, folock (see Figur Vet = 45V 0 7 *
3 X Veel = 10V 15V 100
Puise duration, CLOCK high, t ns
91 Tw(CKH) Vee1 =45V 500
] Veer = 10Vt 15V 100
Pulse duration, CLOCK low, t ns
wICKL) Vceq = 45V 500
] Vegr = 10Vt 15V 75
Setup time, DATA IN before CLOCK®, t ns
P ' su Voct = 45V 150
V =10Vto16V 75
Hold time, DATA IN after CLOCK®, tj CC1 0 ns
Vegl =45V 150
g -8 —4 5
Operating free-air temperature, Ta - _-I—, B g _8,0 °C
. +

electrical characteristics over recommended ranges of operating free-air temperature and VCC1 (unless

otherwise noted), Vcc2 = 60 V

PARAMETER TEST CONDITIONS MIN TYPT MAX [ UNIT
VIK Input clamp voltage I = —12mA -1.5 v
Q outputs loH = —26 mA 57.5 58
Vi High-level output voita \
OH ~ TIgh-Ivel output VOIeg®  I"SERIALOUT | Voot = 5V, lod = ~20 4A 45 4.9 5
Q outputs oL = 1 mA 5
V Low-levet output vait v
OL  ‘tow-leveloutput VOlage  PopmiaL OUT | lpL = 20 sA 006 08
{171 High-level input current Vecy =15V, V=15V 0.1 1 A
IiL Low-level input current Veep =15V, V=0V -0.1 -1 A
Veer = 45V 1.8 4
i Suppl t A
cC1 upply curren Voot = 15V 2 5 m
SN65518 Outputs high, Ta = —40°C 12
lcc2 Supply current SN65518, Outputs high, Ta = 0°C to MAX 7 10 mA
SN75518 Qutputs low 0.01 0.5
T All typical values are at Tp = 25°C.
i
TEXAs b
INSTRUMENTS
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SNG65518, SN75518
VACUUM FLUORESCENT DISPLAY DRIVERS

switching characteristics, Vgg2 = 60V, CL =

50 pF, TA = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN e UNIT
Vi =45V C_ = 15 pF, .o
ta Delay time, CLOCK to DATA OUT ccl L=1op 1 .
Vecr = 16V See Figure 4 150
from LATCH FNABLE See Figure 5 1.5
) . 2 Vet =45V -
tpHL Delay time, high-to-low-levet from € See Figure 6 1
Q output from L~ ~.ivABLE See Figure 5 0.5 o
Veer =16V .
from STROBE See Figure 6 0.5
from LATCH ENABLE See Figure 5 1.5
A i Veer = 45V n
tpLH Delay time, low-to-high-level from STROBE See Figure 6 1 s
Q output from LATCH ENABLE | |~ See Figure § 025 | *
from STROBE cer = Ses Figure 6 0.26
\ =45V
tTHL  Transition time, high-to-low-fevel Q output VEE: — 15V See Figt..lre 6 1: us
V =45V 2.
tT{H Transition time, low-to-high-level Q output Vgg: ~ 15V See Figure 6 0'72 us
RECOMMENDED OPERATING CONDITIONS
INPUT VOLTAGE LOGIC-LEVEL LIMITS MAXIMUM INPUT DATA RATE
Vs Vs
SUPPLY VOLTAGE Vcc1 SUPPLY VOLTAGE V¢
12 T 6 1
TA = Full Range Ta = Full Range
10 5

V|—Input Voltage—V
fe2]

Maximum Clock Frequency —MHz

F

3
4 2+
2 1
Maximum Vj
0 [ ( 0
5 7 9 11 13 15 4 6 8 10 12 14 16
Supply Voltage Vpg—V Supply Voitage Vgc1—V
FIGURE 1 FIGURE 2
i
Trxas b
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SN65518, SN75518
VACUUM FLUORESCENT DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATIONt

[———tw(CKH)———b]

CLOCK

) | ViL

!‘—‘W(CKL)——D|
lK—tsu_*— th— "I
I i
I

| ViH
| !
DATA IN VALID )<><><>O
Vi

FIGURE 3. INPUT TiMING VOLTAGE WAVEFORMS

)ﬂ—tw(CKH)—’I
| {

——— —-vu

CLOCK 50% 50%

| Vi

| VOoH
. DATA OUTPUT Xﬁjﬁ

Voi

FIGURE 4. DATA OUTPUT SWITCHING TIMES

35V

LATCH
ENABLE
A —— — — - — ov

k—ﬂ—‘DLH or tpHL

§

v,
90% OH
Q ouTPUT I
10%

Vou

FIGURE 5. Q OUTPUT SWITCHING TIMES

tFor testing purposes, all input pulses have maximum rise and fall times of 30 ns.

TEXAs ‘Q’
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SN65518, SN75518
VACUUM FLUORESCENT DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATIONt

STROBE

Q OUTPUTS

FIGURE 6. SWITCHING-TIME VOLTAGE WAVEFORMS

tFor testing purposes, all input pulses have maximum rise and fall times of 30 ns.

Texas "{P
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SN65551, SN65552, SN75651, SN75552
ELECTROLUMINESCENT ROW DRIVERS

D2743, MARCH 1983—REVISED OCTOBER 1989

® Each Device Drives 32 Electrodes N
DUAL-IN-LINE-PACKAGES
® High-Voltage Open-Drain DMOS Outputs (TOP VIEW)
® 50-mA Output Current Capability SNB5551, SN75561
® CMOS-Compatible Inputs 01651 U ais
® Very Low Steady-State Power Consumption Q1702  39f]ai4
a18 s 3813
description a9+ 371z
a20(s 3sfdai
The SN65551, SN65552, SN75551, and Q21 s ssfJ Q10
SN75552 are monolithic BIDFETT integrated a227 34P a9
circuits designed to drive the row electrodes of e23(ds 33]as
an electroluminescent display. All inputs are Q24 s s20Ja7
CMOS-compatible and all outputs are high- Q25 10 31Jas
voltage open-drain DMOS transistors. The Q26 [J11  3ofJQs
SN75552 output sequence is reversed from the Q2712 20fJQ4
SN75551 for ease in printed circuit board layout. a28 fJis  28fJ0Q3
The devices consist of a 32-bit shift register, 32 Q29 s 27002
AND gates, and 32 output OR gates. Typically, Q3o 15 26p]Q1
a composite row drive signal is externally Q31 [Jis 25[INC
generated by a high-voltage switching circuit and Q32 017 24 DATA IN
applied to the SUBSTRATE COMMON terminal. SERIAL OUT [J18  23{] STROBE
Serial data is entered into the shift register on ENABLE (J19 220 vce
the high-to-low transition of CLOCK. A high at CLOCK [J20  21[)SUBSTRATE
the ENABLE input allows those outputs with a COMMON
high in their associated register to be turned on SNB5552, SN75552
causing the corresponding row to be connected
to the composite row drive signal. When a17d1 Uao [ ais
STROBE is low, all output transistors are turned Q1642 3sJaqi9
on. The Serial Data output {SERIAL OUT) from a153 38P0a20
the shift register may be used to cascade 144 37da21
additional devices. This output is not affected by Q13s 3s[da22
the ENABLE or STROBE inputs. a12{0s 35[JQ23
The SN65551 and SN65552 are characterized g:gE; - g Q24
. Q25
for operation from —-40°C to 85°C. The a9 e 20 a26
SN75551 and SN75552 are characterized for
operation from 0°C to 70°C. as (o s1pJQ27
Q7 [}11  3ofJaQ28
Q6 12 20{JQ29
Q513 28[JQ30
Q4 s 27[J Q31
Qa31s 260032
Q2 2s[JNC
Q1 17 24 DATAIN
SERIAL OUT 18 23[] STROBE
ENABLE (J19 220 vce
CLOCK [J20 21[1SUBSTRATE

COMMON
NC—No internal connection

T BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process.

PRODUCTION DATA documents contain information . Copyright © 1988, Texas Instruments Incorporated
current as af publication date. Products canform to v}

specifications per the terms of Texas Instruments TEXAS

standard warrantJ, Production pracessing does nat

necessarily include tasting of ail paremetars. INSTRUM ENTS
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SN65551, SNG65552, SN75551, SN75552
ELECTROLUMINESCENT ROW DRIVERS

SN65551, SN75551 . . . FN PACKAGE SN65552, SN75552 . . . FN PACKAGE
{TOP VIEW) (TOP VIEW)
Q0O OM™NO© W T 0N~ N O T WO OMNOOO —N
NN ™ =~ — o e e — e = - o o= o o~ NN N
[eNeNeoNeoNeNoNoNeoNeoNo Ne) [eNeNeNeoNeNoNoNoNoNe No!
| SN | G ) SO W § S S ) 00 ) SN | wi ) - S— / NS [ S G U ) SO S W ) S S S S
6 5 4 3 2 14443424140 6 5§ 4 3 2 14443424140
Q2217 3s[] @10 Q11 )7 ag[]Q23
Q23(]8 38(] Q9 Q1018 38(]Q24
az24f)9 37(] a8 Q9 s 37(}Q25
Q2s[]10 36(] Q7 Qs 110 36[]Q26
Q26{]11 35(] Q6 Q7 In 35| Q27
Q27[]12 34(] Q5 Q6 []12 34[]Q28
Q28[]13 33( Q4 Qs 113 33[]Q29
Q29[]14 32(] @3 Q4 []ia 32(]Q30
Q30l]1s 31 Q2 Q3 []1s 31[]Q31
Q31(]16 o Q1 Q2 f116 30[]Q32
Q32117 29[| NC (o} D17 299Nc
18 19 20 2122 2324 2526 27 28 18 19 202122 2324 2526 27 28
A maramrrmr o U o ¥ o e et e S § o U e U |
EFOOOOWY ow z FooooouwyY z ow z
Dzzzz;ugum— 22zzzz700 02 =
o <93 >2¢ ° €9s>2¢
- |
2 E9% 5% :  £°8 b3
[ O o @]
L % w
@ 0 0
< <
o o
[ [
w w
m m
> =}
w w
NC—No internal connection
logic symbols?
SN65551, SN75551 SNE65562, SN75552
SUBSTRATE CMOS/EL DISP CMOSJEL DISP
21 SUBSTRATE (21)
COMMON O SOURCE SUPPLY] COMMON O SOURCE SUPPLY]
sTRoBe {23 Ny sTroBe 123! )3
enaplte 12 g, enaste 12 g,
20 SRG 32 SRG 32
crock 2on, ¢y cLock 20 ¢/~
I I L |
patan 24w 73 b ob26la pata N2 5 b o
23 b of~2laz 23 5 o€,
. . . . A .
. . : . : .
23 b opqs 23 b op—a7
23 D QL_(J_)Q-H; 23 D Q:-_M_olc“g
. . . : . .
. . . . . .
23 & o8l ay 25 5 O 27 03
23 D Qkﬂg—’asz 23 D O " 32
18 SERIAL OUT — iERIAL OUT

tTThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. The svmbcIQ here indicates an n-channel
open-drain output.
Pin numbers shown are for the N package.

Texas
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SN65551, SN65552, SN75551, SN75552

ELECTROLUMINESCENT ROW DRIVERS

logic diagram (positive logic)

SUBSTRATE
COMMON
STROBE GD—
ENABLE 201
<4
— —e
DATAIN ——1D D—
CLOCK > C1
p—t—o02
E 10 i :)— 28 STAGES
b C 1 . (@3 THRU Q30)
M NOT SHOWN
. . .
. : . H —a31
. I:' f
1D
> C 1
—tf——0Q32
4o
1
>C 1
SERIAL OUT
FUNCTION TABLE
FUNCTIONS CONTROL INPUTS SHIFT REGISTERS OUTPUTS
CLOCK {ENABLE | STROBE R1 THRU R32 SERIAL Q1 THRU Q32
LOAD ¥ X X Load and ShiftT R32 Determined by ENABLE and STROBE
No | X X No Change R32 Determined by ENABLE and STROBE
ENABLE X L H As determined above R32 All Q outputs off
X H H As determined above Determined by R1 through R32
STROBE X X L As determined above All Q outputs on i

H = high level, L = low level, X = irrelevant, } = high-to-low transition.

TRegister R32 takes on the state of R31, R31 takes on the state of R30,. . .R2 takes on the state of R1, and R1 takes on the state of

the data input.

Texas
INSTRUMENTS
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SN65551, SN65552, SN75551, SN75552
ELECTROLUMINESCENT ROW DRIVERS

typical operating sequence

VIH
CLOCK I l | ,
______________ SUBSTRATE COMMON

—— e = - = = —— = — - - v
DATA IN I l H
SUBSTRATE COMMON
—————————— Vin
SN75551 ENABLE
SUBSTRATE COMMON
N ) ———— == - VIH
SN75552 ENABLE
SUBSTRATE COMMON

VIH
I——I SUBSTRATE COMMON

COMPOSITE ROW ) =" tHY
DRIVE APPLIED TO

SUBSTRATE COMMON .. L ov
I

. oUTPUT - 4HV
SN75551 FLOATS
Qi OUTPUT , h i OUTPUT FLOATS N

STROBE

[

- +HV
SN75552 OUTPUT FLOATS
a1 QUTPUT e OUTPUT FLOATS
U _____________ ———HV
SN75551 T HHY
@2 GUTPUT OUTPUT FLOATS OUTPUT FLOATS
— e
I—l ____________ HY
OUTPUT - +HV
SN75552 FLOATS
a2 OUTPUT __J e DUTPUT FLOATS .

HV = high voltage I-__I __________ HV

NOTE: During operation CLOCK, DATA IN, ENABLE, and STROBE are referenced to the Composite Row Drive signal received at the
SUBSTRATE COMMON pin of the device.

TExAs {"
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SN65551, SNG5552, SN75551, SN75552
ELECTROLUMINESCENT ROW DRIVERS

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL OF SERIAL OUTPUT
vee OUTPUT vVee
INPUT ouTPUT
SUBSTRATE SUBSTRATE SUBSTRATE
COMMON COMMON COMMON

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, VCC (see NOte 1) . . .o oot e 18V
Off-state Q output voltage, VOUOFf) « -+« v v v v v v e e et it it e et 225V
INPUL VOAGE . . . . e e e e e e Vee+0.3V
Substrate common terminal current (see Note 2} . . ... .. ... i e 1.6 A
Continuous total power dissipation . . .......... ... ... 0. See Dissipation Rating Table
Operating free-air temperature range: SN65551, SN65552 .. ... ............. —~40°C to 85°C

SN75551, SN765652 ... ... ... ... ........... 0°C to 70°C
Storage tEMPerature FaNQGE - . . v .o v v vt e e e et e e e -65°C to 150°C
Case temperature for 10 seconds: FN package ... ...... ... . i en.. 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package............. 260°C

NOTES: 1. Voltage values are with respect to SUBSTRATE COMMON terminal.
2. Duty cycle is limited by package dissipation.

DISSIPATION RATING TABLE

PACKAGE Ta < 26°C DERATING FACTOR Ta = 70°C Ta = 85°C
PC. ¢ AATING  ABOVETA = 25°C  POWER RATING  POWER RATING
FN mw 13.6 mW/°C 1088 mw 884 mW
N 1250 mwW 10.0 mW/°C 800 mW 650 mW

IrxAs {'f
INSTRITMENTS
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SNG65551, SN65552, SN75551, SN75552
ELECTROLUMINESCENT ROW DRIVERS

recommended operating conditions

MIN NOM MAX UNIT
vee Supply voltage 10.8 12 15 \
\% =108V 8.1 1.1
Vig High-level input voltage (see Figure 1} cc ! \
Vee = 15V 11.25 15.3
] _ Vee = 108V -0.3 2.7
3 Low-level input voltage [see Figure 1) v
it P 9 gur Voc = 15V 03 3.75
VOloffj _ Off-state Q output voltage 0 200
) On-state output current, duty cycle = 1%, Vee = 108V, Ta = 26°C 50 mA
Olon) (see Figures 2, 3, and 4) VoC = 15V, Ta = 25°C 80
oK Output clamp current -45 mA
felock Clock frequency Y] 4 MHz
tyy Pulse duration, CLOCK high or low 125 ns
tsu Setup time, DATA (N befors K {see Figure 5) 50 ns
th Hold time, DATA N after CL .see Figure 5) 100 ns
: P i? -40 85
T 1 -ai t - °Cc
A Operating free-air temperature . S o 70
electrical characteristics over recommended Operating free-air temperature range
PARAMETER TEST CONDITIONS MIN MAX | UNIT
10(off) Off-state Q output current Vg = 200V 10 pA
VOH High-level output voltage Serial outputs lg = -100 A Vee-1.5 \
Q outputs fgL = 50 mA, See Figure 3 30
\ Low-level out it \4
oL ow-level output voltage Serial output fgL = 100 uA 1
IiH High-level input current Vi @ Vee 1 HA
IiL Low-level input current Vi=0 -1 uA
Icc Supply current from Vg 250 uA
switching characteristics, Vgg = 12V, Tap = 25°C
PARAMETER TEST CONDITIONS MIN MAX | UNIT
Propagation delay time, high-to-low
PHL 200 ns
fevel SERIAL OUTPUT from CLOCK .
- - - CL = 20 pF 1o ground, See Figure 6
" Propagation delay time, low-to-high 200
ns
PLH level SERIAL OUTPUT from CLOCK
Turn-on delay time, Q outputs loL = 50 mA, STROBE at V(.
td{on) N 500 ns
from ENABLE R = 1.4 kl to 100 V, See Figure 7
EXAS U
INSTRUMENTS
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SNG5551, SN65552, SN75551, SN75552
ELECTROLUMINESCENT ROW DRIVERS

RECOMMENDED OPERATING CONDITIONS

INPUT VOLTAGE LOGIC-LEVEL LIMITS
Vs
SUPPLY VOLTAGE

MAXIMUM ON-STATE Q OUTPUT CURRENT

SUPPLY VOLTAGE

Vs

POST OFFICE BOX B55303 » DALLAS, TEXAS 752685

12 T T 80 T = T
Ta = Full Range <« Duty Cycle < 1%
/ % TA = 25°C
10 - 75
/ Minimum VH g /
> 4 3 /
| 8 - 10
@ =1
g a
: 5 /
; 6 ?, 65
£ 5
L 4 2 60 74
> R =]
A Maximum ViL E /
3
2 g s
X
E /
0 50 /
10 1 12 13 14 15 10 11 12 13 14 15
Vce—Supply Voltage—V Vec—Supply Voltage—V
FIGURE 1 FIGURE 2
i
Trxas b
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SN65551, SN65552, SN755561, SN75552

ELECTROLUMINESCENT ROW DRIVERS

10(on)—On-State Q Output Current—mA

110
100

20
80
70
60
50
40
30
20
10

0

TYPICAL CHARACTERISTICS

ON-STATE Q OUTPUT CURRENT

%
OUTPUT VOLTAGE

1
SOA 1

\
Voo = 15 V.,

\
Vee = 12V

Ve = 108V |
1//4 SOA|+—
— ,'
’ Duty Cycle < 1%J
TA = 25°C
| 1 P
0 20 40 60 80 100 120 140

Vo—Output Voltage—V

SOA = Safe Operating Area

FIGURE 3

lo{sat)—Output Saturation Current—mA

110
100
90
80
70
60
50
40
30

20
10

-40

OUTPUT SATURATION CURRENT

vs
FREE-AIR TEMPERATURET

—— v
Duty Cycle = 1%

—

T~ vec =15V

Vee = 10.8 VvV

-20 0 20 40 60 80
TA—Free-Air Temperature— °C

FIGURE 4

1 Data for temperatures below 0°C and above 70°C apply only for SN65551 and SN65552.

100

PARAMETER MEASUREMENT INFORMATION

CLOCK

|
[P S
I‘—tsu

t

ViH

Vie

ViH

ViL

FIGURE 5. INPUT TIMING VOLTAGE WAVEFORMS
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SN65551, SN65552, SN755651, SN75552
ELECTROLUMINESCENT ROW DRIVERS

PARAMETER MEASUREMENT INFORMATION

s Vin
cLOCK 50% so%\_/
=== At ————— ViL

- 2a F-———————— VoH
SERIAL QUT % 50% * 50%

FIGURE 6. VOLTAGE WAVEFORMS, SERIAL OUTPUT

——————————— ViH
ENABLE 50%
ViL

QOUTPUT

FIGURE 7. VOLTAGE WAVEFORMS, Q OUTPUT

‘Qi’
TeExas
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SN65553, SN65554, SN75553, SN75554
ELECTROLUMINESCENT COLUMN DRIVERS

D2744, MARCH 1883 —-REVISED DECEMBER 19B9

Each Device Drives 32 Electrodes
60-V Output Voltage Swing Capability

15-mA Output Source and Sink Current
Capability

High-Speed Serially-Shifted Data Input
Totem-Pole Outputs
Latches on All Driver Outputs

description

The SN65553, SN65554, SN75553, and
SN75554 are monolithic BIDFETt integrated
circuits designed to drive the column electrodes
of an electroluminescent display. The SN65554
and SN75554 putput sequence is reversed from
the SN65553 and SN75553 for ease in printed
circuit board layout.

The devices consist of a 32-bit shift register, 32
latches, and 32 output AND gates. Serial data
is entered into the shift register on the low-to-
high transition of CLOCK. When high, LATCH
ENABLE transfers the shift register contents to
the outputs of the 32 latches. When OUTPUT
ENABLE is high, all Q outputs are enabled. Serial
data output from the shift register may be used
to cascade shift registers. This output is not
affected by LATCH ENABLE or OUTPUT
ENABLE.

The SN65553 and SN65554 are characterized
for operation from —40°C to 85°C. The
SN75553 and SN75554 are characterized for
operation from 0°C to 70°C.

N PACKAGE
(TOP VIEW}
SN65553, SN75553
a17 1 Usod a18
Q16 ]2 39[] a19
Q15 Js 38 Q20
Q14+ 370 Q21
Q135 3s[] Q22
a12{e 3s{] Q23
Q11 d? 34fd] Q24
atods 33[d Q25
as (e 32[0 Q26
es 1o 313 Q27
Q7 [ 303 Q28
a6 12 20(J Q29
as5(]13  28[d Q30
a4 s 270 Q31
a3 [01s 26[1 Q32
a2 e 25[] OUTPUT ENABLE
Q117 243 DATAIN
SERIAL OUT {18 23] ] LATCH ENABLE
CLOCK E 19 22 j vee
GND C 20 21 ] veez
FN PACKAGE
(TOP VIEW)

SN65553, SN75553

NMTODON~NDDNO — AN

- e e o o o e N NN

[e e NeNeNeNe e Ne e NeoNe)

SN b WS W GR  GHED [ M) ) SN ) GHED SN S a0

6 5 4 3 2 14443424140
Q117 39(] Q23
Q1lof)8 38(] Q24
Qaf]9 37(] Q25
as[]10 36(] Q26
Q7)n 35(] Q27
as[]12 34(] Q28
as5[]13 33[] Q29
Qaf]a 32{] @30
Q3[]1s 31%031
Qz2(116 30(j @32
Q1117 29 NC

1819202122 2324 2526 27 28

o Wi ¥ e ¥ s B e e 8 s e B oo § s e

— v N o~ W w

52888200424

O [ U] UU< < <

< ] >>ZP—Z

o <

: w ) w

3 55

< 5

s}

NC —No internal connection

TBIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process.

*)cuments contain information
an date, Products contorm to
Sperite e =i+t « of Texas Instruments
standard warranty. Pr :.1nan processing dees not
nacessarily include te*= . .f all parameters.

TeExas ‘t’f
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SNG5553, SN65554, SN75553, SN75554
ELECTROLUMINESCENT COLUMN DRIVERS

N PACKAGE
{TOP VIEW)
SN65554, SN75554

a6 [J1 Uaol] Q15
Q172 390 Q14
Q18 {3 38[] Q13
Q19 [J4 37%012
Q20]s 383 Q11
Q21 [Js 3s5[3 Q10
Q2207 34f] Q9
Q23[Js 33[] a8
Qz4Js 323 a7
Q25 10 313 as
Q26 [J11 30fJ Q5
Q27 Q12 280 Q4

Q28 13 28[] Q3

Q2914 270 Q2

Q3015 263 Q1

Q31{J16 25[] OUTPUT ENABLE

Q32017 2400 DATAIN

SERIAL OUT [J18  23{]] LATCH ENABLE

CLOCK (Jie  22{1 Vee

GND[J20  21[] veeo

logic symbolst

SN65553, SN75563

CMOS/EL DISP

OUTPUT ENABLE 25)) EN3

{23)

LATCH ENABLE —C2

SRG 32
CLOCK Sltﬂ>c1/—>

oaTa INZfi5 [20 5 3} Zat
IZD > 3 (16) o,
[0 > 3o
[20 & 3} o
[20 > 3[2Uan
20 5 3}2% 03

(18)

F— SERIAL OUT

OUTPUT ENABLE
LATCH ENABLE

FN PACKAGE
(TOP VIEW)
SN65554, SN75554

Q21
Q20

s a9
w[Qis
sfQ17
~flaie

ais
A a1s
213

AN
o2}
2

BN
B

Q22{]7
Q23(])8
Qz24[]9
Qzs[]o
Q26 ()11
Q27{}12
Q28[]13
Q29[])14
Q30(]15
Q31[]16
Q32{]17

@
-
©o
N
N
N

2526 27 28
b e s ¥ e B e

~[a12
s0ai1

39(] Q10
3g(] Qo
37(] a8
36} Q7
35[} Q6
341 Q5
33(] Q4
32(Ja3
31]Q2

3o Q1
29(JNC

Nef)
CLOCK[]
GNIL

Vee
vee

NC[IR
LATCH ENABLE

DATA OUT|]
NC ]

NC —No internal connection

SN65554, SN75554

DATA ENABLE
OUTPUT ENABLE

CMOS/EL DISP
-

- (25) EN3

23,

SRG32
crock 19 ¢/

patain 240 [2p

w

(26} 94

|20

127) o,

(RS Lvaiv]
w

w

[2p

1140) 45

2o

|- Q16

Do |90
w

w

[20

16) 34

n
=)
v
w

67)
{18)

— SERIAL OUT

TThese symbols are in accordance with ANSY/IEEE Std 91-1984 and IEC Publication 617-12
Pin numbers shown are for N packages.
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SN65553, SNG65554, SN75553, SN75554
ELECTROLUMINESCENT COLUMN DRIVERS

logic diagram (positive logic)

OUTPUT ENABLE

SERIAL OUT

LATCH ENABLE
SHIFT
REGISTER LATCHES
DATA IN 1 a2 | e <>—D_ a1
cLOCK C1 2D
10 R2$4C2 | 1c2 a2
c1 2D
. _] . 28 STAGES
. : . (Q3 THRU Q30)
. : NOT SHOWN
10 R31[]C2 Le31 Q31
c1 e 2D
T r32 —c2 ) a3z
c1 €3
N
|

FUNCTION TABLE

FL;NCTION CONTr::CI:PULSUTPUT SHIFT REGISTER LATCHES OUTPUTS
CLOCK R1 THRU R32 LC1 THRU LC32 SERIAL Q1 THRU Q22
ENABLE | ENABLE
LOAD t X X Load and shift! Determined by R32 Determined by
Not X X No change LATCH ENABLE?¥ R32 OUTPUT ENABLE
X L X As determined Stored data R32 Determined by
LATCH X H X above New data OUTPUT ENABLE
OQUTPUT X X L As determined Determined by . All L
ENABLE X X H above LATCH ENABLE? R32 LC1 thru LC32, respectively

H = high level, L = low lavel, X = irrelevant, t = low-to-high-level transition.
TR32 and the serial output take on the state of R31, R31 takes on the state of R30, . . .R2 takes on the state of R1, and R1 takes on

the state of the data input.
¥New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low.

{i,
Texas
INSTRUMENTS

POST OFFICE BOX 655303 - DALLAS, TEXAS 75285
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SN65553, SN65554, SN75553, SN75554
ELECTROLUMINESCENT COLUMN DRIVERS

typical operating sequence

DATAIN

SR CONTENTS

LATCH ENABLE

LATCH
CONTENTS

OuUTPUT
ENABLE

Q OUTPUTS

schematic of inputs and outputs

I VALID l IRRELEVANT
INVALID | VALID
PREVIOUSLY STORED DATA I NEW DATA VALID

[Lvawo ]

VALID

3-76

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL OF SERIAL OUTPUT
Vet 2 j ]‘ Veez Veer
iNPUT b - ouTPUT OUTPUT
p
GND - — GND GND
i
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SN65563, SNG65554, SN75553, SN755654
ELECTROLUMINESCENT COLUMN DRIVERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VCC1 (see Note 1) ... oo e

Supply voltage, VCC2 « -+ v v vt i i i i i

Input voltage . . ... .o s

Ground current

Operating free-air temperature range: SN65553, SN65554
SN75553, SN75554

Storage temMperature TANGE . . . . . ... v it vt s e e e e e

Case temperature for 10 seconds: FN package

NOTE 1: Voltage values are with respect to network ground terminal.

DISSIPATION RATING TABLE

Continuous total power dissipation . . . ........... .. ... ...

18V
70V

Veer + 0.3V
700 mA
See Dissipation Rating Table

—40°C to 85°C

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package

0°C to 70°C
-66°C to 160°C
260°C

PACKAGE Ta = 25°C DERATING FACTOR Tp = 70°C Ta = 85°C
POWER RATING ABOVE Tp = 25°C POV.FR RATING POWER RATING
FN 1700 mW 13.6 mwW/°C mw 884 mw
N 1250 mW 10.0 mwW/°C 800 mwW 650 mwW
recommended operating conditions
MIN  NOM MAX UNIT
Supply voltage, Vcc 10.8 12 16 \
Supply voltage, Vo2 4] 60 \
. Vger = 10.8 V 8.1 11.1
High-level input voltage, Vi (see Figure 1 \
igh-level input voltage, ViH igure 1) Vecl = 15V 11.25 15.3
\ = 10.8 V -0.3 2.7
Low-level input voltage, V) (see Figure 1) €1 \
Veeq = 15 V -0.3 3.75
High-level output current, IoH -15 mA
Low-level output current, lgL 15 mA
Output clamp current, |oK 20 mA
Clock frequency, felock 0 6.25 MHz
Pulse duration, ~ " """ ninh ar low, tw(ClK) (see Figure 2) 80 ns
Pulse duration, . EN * twiLE) {see Figure 4) 80 ns
Data setup time before CL ", tgy (see Figure 2} 20 ns
Data hold time after CLOCK 1, t, (see Figure 2) 80 ns
‘.. IRRR 6564 -40 85
ting free-air t ture, T, °C
Operating free-air temperature, Tp oivs o554 y 75

Vce2 = 60 V (unless otherwise noted)

electrical characteristics over recommended ranges of VCC1 and operating free-air temperature,

PARAMETER TEST CONDITIONS MIN MAX UNIT
. Q outputs lop = -15mA 57
\% High-level output voltage \
OH ‘gnh-ievel output voltag SERIAL OUT Ig = —100 pA Veel-16
Q outputs loL = 15 mA 8
VoL Low-level output voltage outp OL L \
SERIAL OUT loL = 100 pA 1
IiH High-level input current Vi = Vet 1 uA
[ Low-level input current Vi =0 -1 #A
lcet Supply current from Veci 5 mA
“+ BRR *, BRA 12
lcc2 Supply current from Vee2 K o mA
L3

{i’
TeExas
INSTRUMENTS

POST OFFICE BOX 665303 « DALLAS, TEXAS 76265

3-77



SN65553, SN65554, SN75553, SN75554
ELECTROLUMINESCENT COLUMN DRIVERS

switching characteristics, Vgc1 = 12V, Vgg2 = 60V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN MAX UNIT
P tion delay time, high-to-low-level
IPHL rgpagation delay time g O-low-leve! 140 ns
SERIAL QUT from CLOCK C| = 20 pF to ground,
¢ Propagation delay time, low-to-high-level See Figure 3 140 ns
PLH SERIAL OUT from CLOCK
Delay time, high-to-low-level CL = 20 pF to ground,
tDHL . 500 ns
Q output from LATCH ENABLE See Figure 4
Deley time, low-to-high-level CL = 20 pF to ground,
1DLH 1 us
Q output from LATCH ENABLE See Figure 4

RECOMMENDED OPERATION CONDITIONS

INPUT VOLTAGE LOGIC-LEVEL LIMITS
Vs
SUPPLY VOLTAGE Vcey

12 T
Ta = Full Range ’

L

10 M\ﬂj‘[ﬁ/
’/

Vi—input Voltage—V
[>2}

' i VL=
—r/
2
0
10 11 12 13 14 15
Vee—Supply Voltage—V
FIGURE 1
i
Trxas ‘)
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SN65553, SN65554, SN75553, SN75554
ELECTROLUMINESCENT COLUMN DRIVERS

PARAMETER MEASUREMENT INFORMATION

[e——twicLK)—»

! |
' - ViH
I :
cLocK 50% 50% 50%
|
A !
!

| ViL
ft—‘w(CLK)——-bl
r‘“su—ﬂ"—'h—*}
i : ViH
|
DATA IN VALID l
ViL
FIGURE 2. INPUT TIMING VOLTAGE WAVEFORMS
——————— ViH
CLOCK 50%
ViL
Y
SERIAL OUT / OH
50%
! VoL
VoH
SERIAL OUT
VoL

FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY
CLOCK TO SERIAL OUTPUT

—————— ViH
LATCH ENABLE 5o, 50%
T Vit
|
jeo}-toLm
[ VoH
|
QouTPUT o
10%
——————————— VoL
|
|
——————————— v
90% oH
[
QouTPUT I
VoL
H—tDHL

FIGURE 4. VOLTAGE WAVEFORMS FOR DELAY TIMES,
LATCH ENABLE TO Q OUTPUTS

TExas "@
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SN65555, SNG5556, SN75555, SN75556
ELECTROLUMINESCENT COLUMN DRIVER

D2744, APRIL 1885—REVISED JULY 1980

SNE5556, SN75555

® Each Device Drives 32 Electrodes N PACKAGE
® 90-V Output Voltage Swing Capability {TOP VIEW)
Using Ramped Supply 17 7 U4 a1s
® 15-mA Output Source and Sink Current are g2 39 a19
Capability ats s s8[l a20
a4 Qs 37 % Q21
@ High-Speed Serially-Shifted Data Input Q13[ds 361 Q22
a12[ds  3s[d Q23
' -
Totem-Pole Outputs Q117 34 Q24
® Latches on All Driver Outputs atods 3303 azs
oo 32[J aze
description a8 1o 313 Q27
The SN65555, SN75555, SN65556, and a7 0[] azs
SN75556 are monolithic BIDFETT integrated a6 12 29p0 @29
circuits designed to drive the column electrodes a5 13 2800 Q30
of an electro-luminescent display. The SN65556 Q4 Qi 27 Q31
and SN75556 output sequence is reversed from Q3]s 26[] Q32
the SNB5555 and SN75555 for ease in printed az [t 250 OUTPUT ENABLE
circuit board layout. Q117 241 DATAIN
SERIAL OUT [J18  23[J LATCH ENABLE
The devices consist of a 32-bit shift register, 32 ctock Qs 220 vees
latches, and 32 output AND gates. Serial data ono 2o 21[ vees
is entered into the shift register on the low-to-
high transition of CLOCK. When high, LATCH
ENABLE transfers the shift register contents to SN65555, SN75555
the outputs of the 32 latches. When OUTPUT FN PACKAGE
ENABLE is high, all Q outputs are enabled. Data (TOP VIEW)
must be loaded into the latches and OUTPUT NOLWLOroe O = A
ENABLE must be high before supply voltage ddddddoodoo
. | SN Jy WUV NV G WU ) S ) G ) SN ) SO ) G b S )
Veez2 is ramped up. (65 432 14443424140
Serial data output from the shift register may be a1 f]? 38(]Q23
used to cascade shift registers. This output is not arof]8 38Ja24
affected by LATCH ENABLE or OUTPUT Qg [l® 37[]az2s
ENABLE. os[i10 3s(]a26
Q7flm 35} Q27
The SN65555 and SN65556 are characterized asll12 3a[Jaz2s
for operation from -40°C to 85°C. The asf]13 33{] 29
SN75555 and SN75556 are characterized for Qall14 3230
operation from 0°C to 70°C. Q3[}1s a1Ja31
az2[]16 30[ a3z
Q1 {17 294NC
18 19 20 2122 2324 2526 27 28
A rarrcr—
FOO0O OO N —WZzuWw
222z0z00ug=4
o} 0 0L Ly
3 2 >>2e3
< wi g d€
% T =
» [S R
tOE
3 35
)

NC —No internal connection

TBIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process.

Zuiivol e of publication data. Praducts cantorm to
spacifications par tha terms of Taxas Instruments
standard warranty. Production pracassing doss not

TExas
nacassarily includa tasting of all parametars. INSTRUM EN]S
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SN65555, SN65556, SN75555, SN75556
ELECTROLUMINESCENT COLUMN DRIVER

SN65556, SN75556

SN65556, SN75556

N PACKAGE
(TOP VIEW)
ate [J1 U4o[J Q15
Q1702 39[] Q14
ats 3 38[] Q13
Q19ds 37[d Q12
Q20(s 3s[] Q11
Q21s 5[] Q10
Q227 347 Q9
Q23(]s 33[] a8
Q24(]s 320 Q7
Q2510 317 a6
Q26 [J11 30[J Qs
Q2712 29 Q4
Q28 13 28[J Q3
Q2914 270 Q2
Q3o [{is 267 Q1
Q31 16 25[] OUTPUT ENABLE
Q32017 24[J DATA IN
SERIAL OUT [J18  23{] LATCH ENABLE
cLock Q1s 22 veer
ano20 2P vees

logic symbolst

SN65555, SN75555

CMOS/EL DISP
(21}

Veez —%—{PWR Q1-32]
output enasLEZEL Jens
LatcH eNasLE 22 ]ca
SRG 32
(19}
CLOCK ——>C1/—»

1
patain'ZL_fp

2D

w
S
1]

2D

w
2

=3

1N

0|9 [+ || Ofere @ @
w

20 Q17

) 3 4% g8
. .
: :
: :

[0 3 |22 a3

| ER) 3128 43,

| U8} semiaL out

FN PACKAGE
(TOP VIEW)
- O M OMN O TN —
NN = = = = = = =
doogdgdogdogaogdaod
/ S ) M GHS |y SRS W S S S w— S— - )
6 5 4 3 2 14443424140
Q22[]7 3s[] Q10
Q23[]8 3s(}a9
Q2419 37(] Q8
Qzs[]10 36(}Qz
Q26 %” 35[} Q6
Q27[]12 34| Qs
az8[}13 33[]aa
Q29114 32{] a3
Q3015 31ja2
Q3116 so{j a1
a3z 7 29| NC
181920 2122 ' 2728
i B € s § | ke Yoowns ¥ s
O 00X Wvovoeee W
52220200323
o QUL g«
- 3 - 7zzz
< w w w
g T«
& OFE D2
» g
Ies
o
NC—No internal connection
SN65556, SN75556
CMOS/EL DISP
Vccz(z—”-x— [PWR Q1-32]
outpuT enasLE 2L Jens
vatcH enasLe 22 1c2
SRG 32
cLock 12 cr—+
pataIN'Z__Tip D > 3 #m
? b Lo
. . .
. . .
: : :
0 D 31 g
® > 3l—"as
[0 o 3}-1¥03
20 D 3 ﬂDQZ
—(—IB)SERIALDUT

TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbars shown are for N packages.
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SN65bbb, SN65556, SN75555, SN755656
ELECTROLUMINESCENT COLUMN DRIVER

logic diagram (positive logic)

Veez
OUTPUT
ENABLE ouTPUT
LATCH BUFFERS
ENABLE
SHIFT ?
REGISTER LATCHES =
DATAIN ——1D p— C2
R1 LC1 b Q1
CLOCK > C1 2D
7
b
1D — C2
[
R2 Lc2 Q2
C1 2D .
*
L d
. . . . 28 STAGES
® . M . [——0 {Q3 THRU Q30)
L L] . -
[_- NOT SHOWN
g
l— 1D ®—C2
4
R31 LC31 Q31
> C1 2D
D>
1D — C2
R32 LC32 Q32
[> C1 2D
'\l/\ SERIAL OQUT
FUNCTION TABLE
CONT1-+- I .NPUTS OUTPUTS
SHIFT REGISTER LATCHES
FUNCTION [ | |[OUTPUT
R1 THRU R32 LC1 THRU LC32 SERIAL Q1 THRU Q32
CLOCK | ENABLE { ENABLE
i X X Load and shiftT . R32 i
LOAD Determined by LATCH ENABLE¥ Determined by OUTPUT ENABLE
Not X X No change .
X L X } Stored data
LATCH As determined above Determined by OUTPYT ENABLE
X H X New data R32
OUTPUT X X L . } R32 |ANL
As determined above| Determined by LATCH ENABLE* i
ENABLE X X H R32 |LC1 thru LC32, respectively
H = high level, L = low level, X = irrelevant, 1 = low-to-high-level transition.

TR32 and the serial output take on the state of R31, R31 takes on the state of R30,. . .R2 takes on the state of R1, and R1 takes on
the state of the data input.
#New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low,

Texas '&'f

INSTRUMENTS

POST OFFICE BOX 665303 » DALLAS, TEXAS 75266 3-83



SNG5555, SN65556, SN75555, SN75556
ELECTROLUMINESCENT COLUMN DRIVER

typical operating sequence

DATA IN I VALID ] IRRELEVANT

SR CONTENTS INVALID T VALID

LATCH ENABLE I I

LATCH PREVIOUSLY STORED DATA I NEW DATA VALID
CONTENTS

OUTPUT

ENABLE

Veez / —
QOUTPUTS [/ VALID N\

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL OF SERIAL QUTPUT
Veer Veez Veer
INPUT 1 OUTPUT OUTPUT
GND >— GND GND

{i’
Texas
INSTRUMENTS
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SN65655, SNG65556, SN75555, SN75556
ELECTROLUMINESCENT COLUMN DRIVER

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, VCC1 (see Note 1) ... ... e e e 18V
Supply voltage, VCc2 (see Note 2) . ... .. o e a0 v
INpUt VOItage . . .. o e e vVeer + 0.3V
Ground CUITENL . . . . . . . e e e 700 mA
Continuous total power dissipation. . .. ......... ... .. ... ... ..., See Dissipation Rating Table
Operating free-air temperature range: SN65555, SN65556 . .. ............... —-40°C to 85°C

SN75555, SN75556 . . ... ........ ... 0°C to 70°C
Storage temperature rande . . . . .« v vttt e e e e —~65°C to 150°C
Case temperature for 10 seconds: FN Package . . ... o vv v it it et 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package . ... ......... 260°C

NOTES: 1. Voltage values are with respect to network ground terminal.

2. These devices have been designed to be used in applications in which the high-voltage supply, V2. is switched to ground
befare changing the state of the outputs.

DISSIPATION RATING TABLE

PACKAGE Ta = 25°C DERATING FACTOR Ta = 70°C Ta = 85°C
POWER RATING ABOVETA = 25°C POWER RATING POWER RATING
FN 1700 mwW 13.6 mw/eC 1088 mW 884 mW
N 1260 mW 10.0 mW/°C 800 mwW 650 mW

recommended operating conditions

MIN NOM MAX | UNIT
Veer Supply voltage 10.8 12 15 v
Veeo Supply voltage 0 80 Vv
VIH High-level input voltage {see Figure 1) zzg: : 123 v ~ 11'82'; :;; v
ViL Low-level input voltage {see Figure 1) Veer = 108V -0.37 27 v
Veer = 15V ~0.37 3.75
10H High-level output current -15 mA
oL Low-level output current 15 mA
10K Output clamp current 20 mA
felock Clock frequency i 0 6.25 | MHz
tw(CLK) Pulse duration, CLOCK or low (see Figure 2) 80 ns
tw(Lg}  Pulse duration, LATCH * ILE . 80 ns
. wr IN before CLOCK? (see Figure 2) 20
tsu Setup time - ns
OUTPUT ENABLE --- : V21 (see Figure 4) 500
) DATA IN after Ci- - {see Figure 2} 80
th Hold time - ns
OUTPUT ENABLE after Vo2t (see Figure 4) 100
dv/dt Rate of rise for Vg2 80 V/us
TA Operating free-air temperature SNE5565, SNE5556 —40 85 °C
SN75555. SN75556 0 70
tThe algebraic convention, in v:lhich the least positive (most negative} value is designated minimym, is used in this data sheet for logic

voltage levels.

{ip
Texas
INSTRUMENTS

POST OFFICE BOX 855303 » DALLAS, TEXAS 75265 3-85



SN65555, SN65556, SN75555, SN75556
ELECTROLUMINESCENT COLUMN DRIVER

electrical characteristics over recommended operating free-air temperature range, Vgc1 = 12V,
Veez = 80V

PARAMETER TEST CONDITIONS MIN MAX UNIT
Q outputs Iop = - 156 mA 77
\ High-level output volta; v
OH 'gh-level output vortage SERIAL OUT 10 = —100 uA 105
Q outputs loL = 15 mA 8
V Low-level output voltage v
OL  Lowreveloutput voltag SERIAL OUT loL = 100 4A 1
IIH High-level input current V=12V 1 #A
i Low-level input current V) =0 -1 A
Icct Supply current from Ve ’ 2 mA
lcc2 Supply current from Vcc2 5 mA
switching characteristics, Vgt = 12V, TaA = 25°C
PARAMETER TEST CONDITIONS MIN MAX UNIT
Propagation delay time, high-to-low-level
tPHL 140 ns
SERIAL OUT from CLOCK CL = 20 pF to ground, Vceg = 0,
N Propagation delay time, low-to-high-leve! See Figure 3 120
ns
PLH  SERIAL QUT from CLOCK
tq Delay time, Vc2 to Q outputs dv/dt = 80 V/us, See Figure 4 100 ns

RECOMMENDED OPERATION CONDITIONS

INPUT VOLTAGE LOGIC-LEVEL LIMITS
Vs
SUPPLY VOLTAGE Ve
12 T l

I
TaA = Full Range
l \'\\'\/
10 -~ LU
W

Vi—Input Voltage—V
)

4 . ViL
Maxlmun'_‘__‘___,,_——-—"
"]
2
oL_
10 1M 12 13 14 15
Vee—Supply Voltage—V
FIGURE 1

i3
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SN65555, SN65556, SN75555, SN75556
ELECTROLUMINESCENT COLUMN DRIVER

PARAMETER MEASUREMENT INFORMATION
r—!w(cuq—bl

-——-— VY

CLOCK 50%

ViL

| ]
K—‘W(CLK)'———N
F—‘su

FIGURE 2. INPUT TIMING VOLTAGE WAVEFORMS

U ———
cLOCK %50% \
ViL

|
—| je—tpLn
|
|l VoH
SERIAL OUT | 50%
— o - —— — — V(L
- JtpHL y
™ — — — =~ — —~—Vou
SERIAL OUT 50%
VoL

FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY
CLOCK TO SERIAL OUTPUT

— e ——— V|

ouTPUT 50% 50%
ENABLE
[ | ViL

Veez

Q oUTPUT |/ vauo
10%

FIGURE 4. VOLTAGE WAVEFORMS FOR DELAY TIMES, Vcc2 TO Q OUTPUTS

vVOoL
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SN65557, SN65558, SN75557, SN75558
ELECTROLUMINESCENT ROW DRIVERS

D2999, DECEMBER 1985—REVISED OCTOBER 1988

Each Device Drives 32 Electrodes SN65557, SN75557 . . . FN PACKAGE

High-Voltage Open-Collector N-P-N OL'ItputS oo g?\P :Euv)v)q - o
Using Ramped Supply S 8 Sooooooo Q
300-mA Output Current Capability 55432 44 23424140
CMOS-Compatible Inputs o B o o
Very Low Steady-State Power Consumption Q23 []9 s7(]Qto
Qz24{)10 36109
i Q25 351 Q8
description e EII 12 34E o
These devices are monolithic BIDFET T integrated Q27[113 33[jas
circuits designed to drive the row electrodes of Q28[]14 32[jQ5
an electroluminescent display. All inputs are Q29(]1s a4
CMOS-compatible and all outputs are high- Qsoflise 30(] Q3
voltage open-collector n-p-n transistors. The Q3117 29(] Q2
SN65558 and SN75558 output sequences are ﬂiﬁ,ﬂﬂﬁﬂﬁﬁﬁﬂﬂ
reversed from the SN656557 and SN75557 for S95UEBZQHELS
ease in printed circuit board layout. c o g 9 §‘> ?E <
The devices consist of a 32-bit shift register, 32 Zu ° g @ 3
AND gates, and 32 output OR gates. Typically, & w
a composite row drive signal is externally 4
generated by a high-voitage switching circuitand s
applied to the SUBSTRATE COMMON terminal. 2
Serial data is entered into the shift register on @
the high-to-low transition of the clock input. A - SNG5558. SN75558 FN PACKAGE
high ENABLE allows those outputs with a high ’ (ToP VI'E;N')
in their associated register to be turned on N g0 ~® 0o -
causing the corresponding row to be connected Sooooooo098g
to the composite row drive signal. When g e g e e g
STROS8E is low, all output transistors are turned nef 65432 14443 42.‘”4039 NC
on. The Serial Data output (SERIAL OUT) from Q11f]s s az2
the shift register may be used to cascade aiofje 37 aza
additional devices. This output is not affected by asfjio 3s{ 024
the ENABLE or STRDBE inputs. asfj 3sf az2s
The SN65557 and SN65558 are characterized a7 2 34026
for operation from —-40°C to 85°C. The 82 ) 12 :::SE Q27
SN75567 and SN75558 are characterized for a %15 o g;g
operation from 0°C to 70°C. asfie 30 @30
Q2 29} @31
1819202122 2324 2526 27 28
s W e U e U s Y s W e ¥ e ¥ v W s v W o
COREWXYZ OWzZ oo
Se3ggEbiies
2205 Bk
5 (&)
» =
=
s
o0
?

t BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip

NC —No internal connection

patented process

TION
ag of ar

ocuments cantain information
*ion date. Products conform to
iy terms of Texes Instruments

Lul
specifications pui
standard warranty. Production processing does not
necessarily includa testing of all parametars.

{i’
Texas
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SN65557, SN65558, SN75557, SN75558
ELECTROLUMINESCENT ROW DRIVERS

logic symbolsT

SN66557, SN75557

SN65558, SN75558

CMOS/EL DISP CMOSJEL DISP
SUBSTRATE (23) SUBSTRATE (23)
common’ {Q EMITTER SUPPLY] COMMON IO EMITTER SUPFLY]
strose 22y sTrosE 125L ~fy3
enasLe 2L 1Ga enasce 21 1oy
SRG 32 SRG 32
ctock 22l ek o CLOCK &B>c1/~
L C I r
pata ni28_fig 23 b op—28lag pata 28 g 5 o as
23 D Q 129 02 23 D O k. (171 Q2
. . . ) [ .
. . . . . .
. . . . . .
23 B Q¢?011 723 b o 2an
23 & of—larn 27 b oP—® a1
. . . . . [
. . . . . .
- . . [ ] .
23 5 ol 23 9%017
23 > op—1las 23 b Qf——a018
0 0 . 0 0 .
. . . . . .
. [} 16) 3 L] L] e .
23 D Op—"ax 23 D O T
23 b ob—a2 23 D O 122
s 0 . v 0 .
. . . . . .
. . o . . 29 *
> op{"" a3 23 D Of— g3
oF~ 132 23 b ob28g3,
- JERIAL OUT {120 seiaL out
T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
SUBSTRATE
COMMON
STROBE ﬁ'b—
ENABLE — — a1
) [
DATA IN |10 R1 D
cLoCK =S 3
— a2
I ) [
1D R2 D 28 OUTPUTS

R31
> C1
[10 R32
[>C1

b (@3 THRU Q30)
. NOT SHOWN

[——031

— Q32

SERIAL OUT

3-890
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SNG65557, SN65558. SN75557, SN75558
ELECTROLUMINESCENT ROW DRIVERS

FUNCTION TABLE

FUNCTION CONTROL INPUTS SHIFT REGISTERS | OUTPUTS
CLOCK | ENABLE | STROBE R1 THRU R32 SLHIAL Q1 THRU Q32
LOAD + X X Load and ShiftT " Determined by ENABLE and STROBE
No ¢ X No Change R32 Determined by ENABLE and STROBE
ENABLE X L H As determined above R32 All Q outputs off
X H H As determined above R32 Determined by R1 through R32
E o X X L As determined above R32 All Q outputs on

H = high level, L = low level, X = irrelevant, { = high-to-low transition.
TRegister R32 takes on the state of R31, R31 takes on the state of R30, . . .R2 takes on the state of R1, and R1 takes on
the state of the data input.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q QUTPUTS TYPICAL OF SERIAL OUTPUT

° OUTPUT ﬂ_ Vee

- - 1‘———-%0”1’9\11’

|
o
B

Vec

INPUT

SUBSTRATE
COMMON

SUBSTRATE
COMMON

SUBSTRATE
COMMON

{i,
Texas
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SN65557, SN65558, SN75557, SN75558
ELECTROLUMINESCENT ROW DRIVERS

typical operating sequence

ViH
€Lock | o __ SUBSTRATE COMMON

DATA IN I_'L_"‘_______‘______V'H

SUBSTRATE COMMON

SN65557, SN75557 m I—I ——————— Vi
ENABLE

SUBSTRATE COMMON

SNB5558, SN75558 ——— VH
ENABLE I | f | SUBSTRATE COMMON
RAMPED COMPOSITE ROW ov
ORIVE APPLIED TO \_/
SUBSTRATE COMMON —— — —HV

SN65557, SN75557
Q1 OUTPUT
——————————————— HV
0
SN65558, SN75558 v
Q1 OuUTPUT
——————————— HV
SN65557, SN75557
Q2 QUTPUT
—_—— — — — == —hV
— —— ov
SN65558, SN75558
Q2 OUTPUT
— — — -HvV

HV = High v6!1age

{i’
TEXAas
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SNG5557, SN65558, SN75557, SN75558
ELECTROLUMINESCENT ROW DRIVERS

absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)

Supply voltage, VG (see Note 1) . ... . . i e 18V
Off-state output voltage, VQ(off) {see Note 2) . .. ... ... .. ... ... ... ... 110V
Input voltage . . .. .. . e Vec+0.3 V
Substrate common terminal current {see Note 3) . .......... ... ... ... ... . ... .. ... 750 mA
Continuous total power dissipation at {or below)
25°C free-air temperature (see Note 4) . . . ... ... ... ... ... 1700 mW
Operating free-air temperature range: SN65557, SN655568 ... ............... ~40°C to 85°C
SN75557, SN75558 .. .. ...... ..o 0°C to 70°C
Storage temperature range . . .. .. ...ttt et e e —-65°C to 160°C
Case temperature for 10 seCONAS . . . . . . .ttt it i e e 260°C

NOTES: 1. Voltage values are with respect to SUBSTRATE COMMON terminal.

2. Data must be clocked into the shift register and Q outputs enabled prior to ramping SUBSTRATE COMMON to - HV (see
typical operating sequence}.

3. Duty cycle is limited by package dissipation.

4. For operation above 25°C free-air temperature, derate linearly to 108B mW at 70°C, and B84 mW at 85°C at the rate
of 13.6 mW/°C.

recommended operating conditions

MIN  NOM MAX | UNIT
Supply voltage, Voo 10.8 12 15 \
. . Vee = 108V 8.1 11.1
High-level input voltage, V) (see Figure 1) Voo = 15V 1125 15.3 \
. . Vee = 108V -0.3 2.7
Low-level input voltage, Vj_ (see Figure 1) Voo = 15V To03 375 \
Off-state Q output voitage, VQ(off} -0.3 100 \'
On-state Q output current, iQ(on). duty cycle < 1%, Veg = 15V . mA
Rate of rise for SUBSTRATE COMMON, dV/dt (see Figure 4) Vlius
Clack frequency, folock 0 4 MHz
Pulse duration, CLOCK high or low, ty 125 ns
Setup time, tgy DATA IN before CLOCK/ (see Figure 2} &0 ns
. ENABLE before SUBSTRATE COMMON | (see Figure 4)
Hold time, ti, DATA IN after CLOCK! (see Figure 2) . ns
Operating free-aiv temperature, Tp SN65557, SNE5558 —40 85 °C
SN75557, SN75558 0 70

electrical characteristics over recommended operating free-air temperature range, Vg = 12 V (unless
otherwise noted)

- SNE5557 SN75557
PARAMETER SN65558 SN75558 UNIT
CONDITIONS

MIN MAX | MIN MAX
|o{off} Off-state Q output current Vg ="1 V 20 10 A
VoH High-level output voltage | Serial outputs I0 = —ruupA 10.5 10.56 \

Q outputs lgL = 300 mA 20 10
\ Low-level output volt: \

VOL  -oWrIBvel outpUt VOUAGS  Img al output | oL = 100 kA 1 1
[§T¥] High-level input current Vi=12V 1 1 pA
L Low-level input current V=20 -1 -1 A
Icc Supply current from Voo - 250 L

‘{i’
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SN65557, SN65558, SN75557, SN75558
ELECTROLUMINESCENT ROW DRIVERS

switching characteristics, Vgg = 12V, Tpo = 25°C

PARAMETER TEST CONDITIONS MIN MAX UNIT

Propagation delay time, high-to-low-

tPHL . 200 ns
level SERIAL OUTPUT from CLOCK CL = 20 pF to SUBSTRATE COMMON

¢ Propagation delay time, low-to-high- {see Figure 3} 200

PLH level SERIAL OUTPUT from CLOCK .1
Turn-on delay time, Q outputs dv/dt = 100 V/us, STROBE at V¢,

tdion} . 500 ns
from ENABLE R = 2 ki to 60 V (see Figure 4}

RECOMMENDED OPERATING CONDITIONS

INPUT VOLTAGE LOGIC-LEVEL LIMITS

vs
SUPPLY VOLTAGE

12

T T
Ta = 0°C to 70°C

L

10

1

T MINIMUM V)

—

V|—Input Voltage—V
(2]

S—
—
— | MAXIMUM V)

1

12 13 14
Ve —Supply Voltage—V
FIGURE 1
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SN65557, SN65558, SN75557, SN75558
ELECTROLUMINESCENT ROW DRIVERS

PARAMETER MEASUREMENT INFORMATION

CLOCK

F—‘su'——*—

th—
| | v
i | H
DATA IN VALID

Vi
FIGURE 2. INPUT TIMING VOLTAGE WAVEFORMS

— — — —=——=ViH

CLOCK 50%
|
v
| | L
——»-trLH » tPHL ———»
I e B _‘ — —~—VoH
SERIAL OUT 7’(50% 50%*
VoL

FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY TIMES, CLOCK TO DATA OUT

ViH
ENABLE %0%
|

- —————= Vi
I
k—‘su—*—"d—’i
S I ov
SUBSTRATE o | !
COMMON 50% I
I —60V
|
e ov

90%
Q OUTPUT
VoL

FIGURE 4. VOLTAGE WAVEFORMS FOR TURN ON DELAY TIME,
SUBSTRATE COMMON TO Q OUTPUT

{i}
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INSTRUMENTS

POST OFFICE BOX 855303 + DALLAS, TEXAS 75285 3-95



SN65557, SN65558, SN75557, SN75558
ELECTROLUMINESCENT ROW DRIVERS

On-State Q Output Current—mA

300

200

150

100

50

TYPICAL CHARACTERISTICS

ON-STATE Q OUTPUT CURRENT

Vs
ON-STATE Q OUTPUT VOLTAGE

Vee = 12V
Ta = 256°C
L. Duty Cycle < 1%

/

/

0 5 10

15 20
On-State Q Output Voitage—V

FIGURE b

25
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SNG65563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

D3223, MAY 19B6— REVISED DECEMBER 1988

Each Device Drives 34 Electrodes SNE5563A, SN75563A . . . FN PACKAGE
(TOP VIEW)
® Selectable Open-Source or Open-Drain -o
Output 5633338583333
S D WD WD f S J S S S ) U S s
Outputs Rated at 240 V 6 5 4 3 2 14443424140
7
Output Current Capability: iz 3903 Vees
, a13f]8 38(]veea
—150 mA to 100 mA (SN65') Q1afe 370l DATA IN
—150 mA to 120 mA (SN75') Qis[j10 36{] POSITIVE WRITE
® CMOS-Compatible Inputs are{gn 35(} veer
Q17)12 34} NC
Very Low Steady-State Power Consumption ais[]is 33[] vss
Q1914 32(] cLock
description Q20118 31} ENABLE
16 T
The SNG5563A, SNE55644, SN75563A, and o2 b 1° e o
SN75564A are monolithic BIDFETt integrated 1819 20 2122 2324 2526 27 28
circuits designed to drive the row electrodes of =T I T ey e S T=T=

an electroluminescent display. All inputs are e85 %323588
[oNeleNolelNoNeNoNelNoNe/

CMOS compatible. If POSITIVE WRITE is high,
the Q outputs act like open-source outputs and
output data is not inverted with respect to input SN65564A, SNT55644 . . . FN PACKAGE
data. If POSITIVE WRITE is low, the Q outputs (TOP VIEW]

act like open-drain outputs and output data is NN NNNN®RQQ Q@

. . . 00 000d00000

inverted with respect to input data. The M T T T T

SN65564A and SN75564A output sequences [ 65 4 32 14443424140

are reversed from the SN65563A and Q23 []7 39[} Vcea

SN75563A for ease in printed circuit board Q22 (18 38[] Vcez

layout. Q21 f]s 37[] DATAIN
Q20 10 36[] POSITIVE WRITE

Typically, composite VCC2. V3, and ground Q19 [ 35} Vee

signals are externally generated by a high- Q18 []12 34[] NC

voltage switching circuit. Serial data is entered Q17 [J13 33[] Vss

into the shift register on the high-to-low Q16 [114 32(] CcLocCK

transition of CLOCK. A high at the ENABLE input Q15 []15 31[] ENABLE

allows those outputs with a high in their Q14 J16 30{] SERIAL OUT

associated register to be turned on, causing the Q13 117 2sff a1

corresponding row to be connected to Vce2 1819202122 L uzs

when POSITIVE WRITE is high or to ground Ne-OQ®ixw T QN

when POSITIVE WRITE is low. Vcc3 may be 500P00900000

tied to Vcc2 or held 5 V to 156 V above VC(C2 NC—No i )
for better VoK characteristics. SERIAL QUTPUT o internal connection
from the shift register may be used to cascade

additional devices. This outputis not affected by

the ENABLE or POSITIVE WRITE inputs.

The SN65563A and SN65564A are
characterized for operation over the full
automotive operating temperature range
of -40°C to 85°C. The SN75563A and
SN75564A are characterized for operation
from 0°C to 70°C.

1'BlDFf—ZT-BipoIar, double-diffused, N-channel and P-channet MOS transistors on the same chip — Patented Process

i B L H Copyright © 1988, Texas Instruments Incorporated
1 EI 10 X * P
wullaits ol Lua torms of Toxas Instruments
standard warr;nt Production processing does not TEXAS
nacasserily inciude testing ef all perameters. lNSTRUMENTS
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SN65563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

LOAD FUNCTION TABLE

Ci L INPUT. uTPI
FUNCTION e laUP;SITIVE SHIFT REGISTER e
CLOCK | ENABLE WRITE R1 THRU R34 SERIAL Q1 THRU Q34
LOAD [ X T toad and Shift? R34 Determined by ENABLE and POSITIVE WRITE
Noi X X No Change R34 Determined by ENABLE and POSITIVE WRITE
TRegister R34 takes on the state of R33, R33 takes on the state of R32, . . . R2 takes on the state of R1 , B1 takes on the state of the data input.
OUTPUT CONTROL FUNCTION TABLE
CONTROL INPUTS cz:ll:;N:'ESGLSTlEORR OUTPUTS
FUNGTION POSITIVE v n
CLOCK | ENABLE WRITE R1 THRU R34 SERIAL Q1 THRU Q34
{Determined Above)
X L X X R34 High-impedance
OQUTPUT X H H H R34 H
CONTROL X H L H R34 L
X X X L R34 High-lmpedance
H = high, L = low, X = irrelevant, | = high-to-low transition
schematics of inputs and outputs
SN65563A, SN75663A SN65564A, SN75564A
CMOS/EL DISP CMOS/EL DISP
Veez- ——{[% pRAIN suPpLY] Veez — | [ DRaIN sUPPLY ]
Vss: | ——f [ sburce suppLY] Vss | —— [ O SOURCE SUPPLY]
ENABLE —:-;6)'— EN3[OUTPUT ENABLE) ENABLE. ~ | EN3[OUTPUT ENABLE]
FoSITVE EN. _ 'PUT SELECTI POSITIVE ——{ EN2[OUTPUT SELECT)
NATE (32) - T WRITE ) SRG34 l
CLOCK ———— D> J CLOCK ————I>scq/-
- -} E|
(37 2,38 DATA (3 2,33
DATA IN 1D = ; | . I
>l 730 (40} a1 W 1D > 7 . {29) a1
2.3 P
o
zan; l @n g, > 7 30k 28 .
. . L] . . .
. L4 . . . .
. . . . . L2
2,30 2.30
[ ; 1 '
7,30 TRPOT b ;,mﬂ_l&ms
2.3% 2,38
> 12 g
zst; 12 54, > E,aQ; (LRI
. . . . . .
. L] . . . .
. . . . . .
2,30 2,38
. ; 28 ey
> 2,30 (28) 33 g 7.30 41) Q33
2,30 2,30
> E,ngﬂosa > ‘2"3QM034
(30)_ seriaL | (300 gegiaL
ouT ouTt

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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SN65563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

logic diagram (positive logic)

Veez

POSITIVE 4 [
WRITE
—— Q1

ENABLE IN/
DATAIN —478M8MM ——eeoro———11D R1 "_—D) D %7
CLOCK >t
—

—. O

>C1
. e o . . o 31 STAGES
L) . ¢ o . {Q3 THRU Q33}
. * NOT SHOWN

—

[>c1
N
SERIAL OUT
l/
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS SERIAL OUTPUT
vVees
veer 4 ._T ' d Veez j 4 Veen
_.| i ! ] —__I |
T ouTPUT
INPUT ; - OUTPUT
Vss ”37 o l Vss /; 1 - Vss

{ip
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SN65563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

typical operating sequence

cLOCK L_l _L_l ___________ ViH
DATA IN [—[ ______________________ Vi

—————— Y
ENABLE I I [ | H
Vss

POSITIVE WRITE CYCLE

POSITIVE ViH
WRITE
———————————————————————— Vgs
———————— +HVT
Veez
and Vges
SYSTEM GND
Vss SYSTEM GND

———————————————— +HVT
FIRST / \
QUTPUT
SYSTEM GND
——————— +HVT
SECOND
OUTPUT
SYSTEM GND

NEGATIVE WRITE CYCLE

POSITIVE - T s T T T =" ViH
WRITE Vss
Veez v, H

and Vg3 select

SYSTEM GND
Vss \ / \ /
e — — — —— —HV!
SYSTEM GND
FIRST
OUTPUT avt
SYSTEM GND
SECOND
OUTPUT N
———————— HV

' HV = high voltage
*During the negative write cycle, the Vo2 and V3 supplies are in a high-impedance state.

TEw&;*y
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SN65563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

absolute maximum ratings over operating free-air temperture range {unless otherwise noted)

Supply voltage, Vcc1 (see Note 1) ... ... ... e 15V
Supply voltage, Veg2 .« -« - i e e e 240 V
SUPPly voltage, VL3 -+t ot o ot e e e 240 V
Supply voltage, VS8 . .. oo i e B —-240 V
Inputvoltage .. ... ... "-0.3VtoVcer + 03V
Continuous total power dissipation at (or below) 25°C free-air temperature
(SBE NOTE 2) . . o o it e e e e e e e 1700 mwW
Operating free-air temperature range: SN65563A, SN65564A . .. ............. —40°C to 85°C
SN75563A, SN75564A . ... .............. 0°C to 70°C
Storage temMpPerature range . . ... ..o ittt e e e —40°C to0 125°C
Case temperature for 10 seconds . . . . . ... .. ittt e e e e, .... 260°C

NOTES: 1. Voitage values are with respect to Vgg.
2. For operation above 25 °C free-air temperature, derate to 1088 mW at 70°C or 884 mW at 85°C at the rate of 13.6 mW/°C.

recommended operating conditions (see Note 1, Figure 1, and Figure 2)

MIN NOM MAX UNIT
Supply voltage, Voc1 7.5 12 13.2 v
Supply voltage, Veeo Vees-1s Vees v
Supply voltage, Vo3 o] 235 \
Supply voltage, Vgg o] -2358 v
High-level input voitage. Viy 0. .. Veet+0.3 \
Low-level input voltage, Vi T - — .o 0.25V¢e N
High-level output current, IgH F Loty e beA R — mA

I N, t. iB4A - .
Low-level output current, |g| - 160 mA
Output clamp current, oK + 1580 mA
Clock frequency, fclock 4 MHz
Pulse duration, CLOCK high or low, twCLK T ns
Setup time, DATA IN high or low before CLOCKI, tg1 . ns
Setup time, CLOCK low before Voot or Vggl, tgy2 ) 300 ns
Setup time, . " 1igh before Vogat or Vst tsu3 300 ns
Setup time, v WRITE high or low before Vogat or Vggh, tsyg 300 ns
Hold time, DATA IN high or low after CLOCKY, thq 100 . ns
Hold time, CLOCK high after Veoatd or Vgst, tho 300 ns
Hold time, ENABLE high after Voot or Vgst, ths 0 ns
Hold time, POSITIVE WRITE after Voot or ' ‘ha Y ns
Hold time, ENABLE low between r: ?. “A 92
successive ! ' thg | sn7t - ,_E' A 10 ks
Hold time, E*. "Tlow between successive . t_hg 300 ns
. ) SN6¢ - ., SN65564A -40 B5S

QOperating free-air temperature, Ta SN75563A, SN75564A o 70 °C

TThe algebraic convention, in which the less positive {more negative) limit is designated as minimum, is used in this data sheet for logic
voltage levels only. .

Trxas W
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SN65563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

electrical characteristics over recommended operating ranges of Vg 1 and free-air temperature range,
Vee2 = 235V, Vee3 = 235V, Vgs = O {unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX UNIT
Vg = 235V : 50
! Off-state Q output current A
Ofoff) state Q output curren’ Vo = 0 50 ;1
v High-level 0 nntputs Ig = ~70 mA Vee2-30 v
OH " Ltput voltage AL OUT lo = —100 zA,  Vee1 = 12V 105
Low-level < vutputs lop = 160 mA 30
VoL \
output voltage SERIAL OUT lo = 100 A 1
hH High-level input current ViH = VYec1 100 Pry
IR Low-level input current viL=0 ~-100 uh
One O output high 4
[ I t fi \7 A
cci Supply current from Veet All Q outputs low or high impedance 2 m
. Supply current from V. One Q output high 10 mA
o
cc3 PR ces All Q outputs low or high impedance 200 wA
switching characteristics operating range of Vgc1. TA = 25°C
PARAMETER TEST CONDITIONS MIN MAX UNIT
Propagation delay time, low-ta-high
tPLH X 400 ns
level serial output from clock CL = 50 pF to Vgg,
Propagation delay time, high-to-low See Figures 3 and 4
TPHL ) 400 ns
level serial output from clock

PARAMETER MEASUREMENT INFORMATION

[ wCLK ——¥)
!

CLOCK

| [
K—‘WCLK————D:
[—tsul—Pi—th1—|

I [ Y
| | IH
DATA IN VALID
ViL

FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS

Texas {')
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SN65563A, SN65564A,SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

PARAMETER MEASUREMENT INFORMATION

ViH
CLOCK l I

|
—tsuz—py [——th2—pi
| |

—— e — — — V|
90% H
ENABLE ’I || : 90%%‘30% 50% j[
|
|

| !
POSITIVE W 7 ™ 50% ViH
10% | 10%
WRITE | " viL
|
*
veea! | - — +HV
and Vge3 :
L — —SYSTEM GND
— — —SYSTEM GND
VssT .
—_——— e _HV

TTiming waveforms are with respect to Vcca or Vgs. as appropriate.

FIGURE 2. CONTROL INPUT TIMING VOLTAGE WAVEFORMS

cLock 50%
|
|
- tPLH - k- tPHL M
i 7 M
SERIAL OUT % 50% * 50%

FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY TIMES, CLOCK TO DATA OUT

OUTPUT £
1 i
TEST

FIGURE 4. LOAD CIRCUIT

‘CL includes probe and jig capacitance.
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

D3005, DECEMBER 1986 —REVISED JULY 1989

Each Device Drives 32 Lines SN751506 . . . FT PACKAGE
® 180-V Open-Drain Parallel Qutputs (TOP VIEW)
220-mA Parallel Output Sink Current Q3201 4P an
' a3tz 47[da2
Capability
Q30 ] o ] 03
® CMOS-Compatible Inputs 294~ 45[] 04
. o285 44Pas
® Strobe Input Provided az70s 43P as
® Serial Data Output for Cascade Cperation o267 420 a7
" o oz25[ds <10 as
® Inputs Have Built-in Electrostatic Discharge Q2409 400aqg
Protection Q2310 3Jaio
L Q22[]11 38f]Qmn
description Q2112 37[JQ12
The SN751506 and the SN751516 are Q20413 360]Q13

Q1814 35[70Q14
"ais[1s 343 Q15
017[Q1e s3] Qe
NC 17 32[JNC
GND (18 310 GND

monolithic integrated circuits designed to drive
the scan lines of a dc plasma panel display. The
SN751516 pin sequence is reversed from the
SN751506 for ease in printed circuit board

layout. NC Q19 30[]NC
Each device consists of a 32-bit shift register and NC[120 29[ STROBE
32 OR gates. Serial data is entered into the shift CLOCK [J21  28[INC
register on the high-to-low transition of the clock vec 22 2700 vee
input. When STROBE is low, all Q outputs are NC[]23 28[JNC
in the off-state. Qutputs are open-drain JFET SERIAL OUT [J2¢ 253 DATA IN
transistors with a breakdown voitage in SN751516 . . . FT PACKAGE
excess of 180 V. The outputs have a 220-mA (TOP VIEW)
sink current capability in the on state. Only one
Q output should be allowed to be in the on state ardt <32
at a time. Q22 470 a3
as(]s o' (1 Q30
Serial data output from the shift register may be a4 M5 a2s
used to cascade shift registers. This output is not asds 44028
affected by the strobe input. All inputs are as 6 43[Ja27
CMOS compatible with ESD protection built in. o707 420q26
g8 4
The SN751506 an_d SN751516 are 8SE9 4038;51
characterized for operation from 0°C to 70°C. arofie 33023
Q111 38[]Q22
Q1202 z7(JQ21
Q13[]13 36[]Q20
Qt4 14 35[J0Q19
Q15 e 34a[JQ18
Q16 Qe 33fJQ17
NC (J1v7  32[JNC
GND [J18  31[JGND
NC (19 30[QNC
STROBE [J20 29 g NC
NC [J21 28] CLOCK
vee 22 270 vee
NC [J23 26 NC
DATA IN [J24 25[]JSERIAL OUT
NC—No internal connection
PRODUCTION DATA decuments centain information . Copyright © 1989, Texas Instruments Incorporated
current as of publicetien date. Preducts conform to ”
specifications per the terms of Texas Instruments

standard warranty. Production processing does not
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

logic symbols?

SN751506 SN751516
CMOS/ CMOS/
PLASMA DISP PLASMA DISP
29
strose 22 ey, strose 22t ey
SRG32 SRG32
21
cLock 21l C1/—-[_J clock 2B ey
C r
{25) 48
DATA IN ——— 1D 02O 981 4, pata v 225 028 | g,
147)
025 —— Q2 02O 2 oo
. . . ° * :
L) . . . L4 .
L L] L] ®
133)
028 — 2ot bz &2 ate
D2 O F——an 02O 2 @17
: . . . . :
. H . : . .
12)
02 —(17031 2O |97} g3
028 2a 032 2O ~ a3
] SERIAL OUT |———— SERIAL OUT

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

STROBE Do
R1

R2

32.8IT

STATIC ‘,__D‘ a2

SHIFT

DATA IN————D— REGISTER | o . 28 OUTPUTS
° . (@3 THRU Q30)

. . NOT SHOWN

rR3z ¢
~
—]>

SERIAL
ouT

FUNCTION TABLE

FUNCTION CONTROL INPUTS SHIFT REGISTERS OUTPUTS
CLOCK I STROBE R1 THRU R32 SERIAL Q1 THRU Q32
Load and shift* R32
LOAD ! X oad and shift Determined by STROBE
Nol X No change R32
X L R32 All high impedance
STROBE i
ROB! X H As determined above R32 R1 thru R32

H = high level, L = low level, X = irrelevant, | = high to low transition.
1 R32 takes on the state of R31, R31 takes on the state of R30, . . . R2 takes on the state of R1,
and R1 takes on the state of the data input.

TExas ‘Q‘
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

typical operating sequence

DATA INT | VALID | IRRELEVANT
SHIFT REGISTER
| INVALID | VALID
CONTENTS

STROBE | I
OUTPUTS OFF STATE l VALID ' OFF STATE

tOnly 1 bit in 32 should be low in the input data.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL OF SERIAL OUTPUT
Vee Vee
INPUT ouTPUT OUTPUT
GND L—- GND GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Voc (see NOte 1) .. ... i -04Vto7V
On-state Q output voltage, VO . . . .« oot e ~-0.4Vto 1256V
Off-state Q output voltage, VO . . .. . it e -0.4Vtc180V
Input voltage . ... ... e e e -0.4VtoVcc+0.4V
Serial output voltage . . . . . .. .. L e —-0.4VtoVcec+0.4V
Q output on-state time duration (see Note 2) . ... .. ... it i i e 100 ps
Q output duty cycle {see Note 2) . . .. .. . . 1/200
Continuous total power dissipation at (or below) 25°C free-air

temperature (see NOte B) . . .. ittt it e e e 1025 mW
Operating free-air temperature range, TA .+ . . o oo vt r it it et e 0°C to 70°C
Storage temperature range . . . . .. .ttt i e e e et -55°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ... ........ e e 260°C

NOTES: 1. Voltage values are with respect to GND.
2. Only one Q output should be on at a time.
3. For operation above 25°C free-air temperature, derate linearly to 656 mW at 70°C at the rate of 8.2 mwW/°C.

{i,
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Vo 4 5 6 \"
Peak on-state Q output voltage, VQ(op) 110 \4
Vee =4V 3.2
High-level input voltage, V \
igh-level input voltage, V| Voo = 6V 28
Veeg =4V 0.8
Low-level input voltage, V Vv
P g IL Vee = 6V 1.2
Output current, Ig {TA = 25°C) . mA
Clock frequency, fejock kHz
Pulse duration, *"# <K high or low, twCLK 1.57 us
Puise duration, - - .p 5 us
Pulse duration, STROBE, t\,STRB 2 us
Setup time, DATA IN before =~ |}, tgy 1 us
Hold time, DATA IN after CL -ty 1.2 s
Operating free-air temperature, Ta (o] 70 °C
T The minimum clock period is 5 us.
electrical characteristics, Vg = 5V, TA = 25°C {unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP ~ MAX UNIT
VOH High-level output voltage | SERIAL OUT IoH = -0.1 mA 4.5 \
0 nitputs lgL = 180 mA 6 10
\Z Low-ievel output voit F \'4
oL Lowdeveloutputvoltage ' AL ouT loL = 0.1 mA 0.5
lo(off) _ Off-state output current « vutputs VoH = 110V 1 A
loL Low-level output current | Q outputs VoL =16V 220 mA
7] High-level input current V| = Ve 1 rA
L Low-level input current Vi =0 -1 #A
C; Input capacitance 15 pF
All Q outputs off 1
l Suppl t A
cc upply curren One Q output on 20 40 m
switching characteristics, Vgg = 5V, Ta = 25°C
PAilARF IER TEST CONDITIONS MIN TYP MAX UNIT
tpd Propagation delay time, Cl * o SERIAL OUT CL = 15 pF 0.2 0.5 u“s
tpHL Delay time, high-to-low-level Q output from STROBE or CLOCK inputs ¢ = 150 pf 0.2% 0.6 us
tpLH Delay time, low-to-high-level Q output from STROBE or CLOCK inputs RL _ 470;;1 ! 0.35% 1 us
tTHL  Transition time, high-to-low-level Q output See ;" ;res 2 ar;d 3 0.1 0.3 us
tTLH  Transition time, low-to-high-level Q output g 0.35 1 us

* Typical values are for clock inputs. Typical from strobe inputs will be less.

{i’
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

av
cLOCK % 50% * 50% % 50%
le———tweion——» +t———————
fe—tok —

F_'SUD—W'—H‘D—‘H

| | av
DATA IN Xso% Xso% ‘

| | 1v
e typ——
FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS

——————————————————— —av
cLOCK LAST o
INPUT PULSE 50% v

VoH
SERIAL OUT Xso%

| VoL

tpd —ll"—_" j¢—tyysTRE ]

| | av
STROBE [ SO%USO%
' | |
t‘—' HL ¥ tDLH —‘l‘—'ll F——’t_‘DHL
Q QUTRUT II

" v
90% | A 90% 90% oH
10% 10% 4| I\ 10%
| ' | VoL
I
"—tD'—H_’I e —S—fe—trhL

FIGURE 2. SWITCHING CHARACTERISTICS

{i,
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATION

5V Vpp = 100 V
l 150 pF
[o}}
150 pF 4708
GENERATOR DATA IN
(See Note A) Q2 VAN
470 Q

150 pF
GENERATOR CLK
(See Note A) |—@
Q31 A

150 pF | 470 €

Q32
470 Q

GENERATOR STROBE
{See Note A} |—¢ SERIAL

ouT I CL = 15 pF
GND {See Note B)

.

NOTES: A. Input pulses are supplied by generators having the following characteristics: tw = 1.25 us, PRR = 200 kHz, t; < 30 ns,
tf < 30 ns, 25 = 50 Q.
B. Cy includes probe and jig capacitance.

FIGURE 3. TEST CIRCUIT

{i’
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

VoL—Low-Level Output Voitage—V

lcc—Supply Current—mA

10

26

24

22

20

18

16

TYPICAL CHARACTERISTICS

LOW-LEVEL Q OUTPUT VOLTAGE

VS

FREE-AIR TEMPERATURE

LOW-LEVEL Q@ OUTPUT CURRENT

Vs
FREE-AIR. TEMPERATURE

T T 500 T T
Vece =5V Ve =5V
loL = 180 mA[— g VoL =16V
| 400
€
I
ey 3 300 \\r\
o § ]
5
(@]
T 200
(]
=
3
S
, 100
-l
o
: [}
0O 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Ta—Free-Air Temperature— °C Ta—Free-Air Temperature— °C
FIGURE 4 FIGURE 5
. PROPAGATION DELAY TIME,
SUPPLY CURRENT CLOCK TO SERIAL OUTPUT
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
0.5 T T
‘Veg =5V Vgg =5V
One Q ° " CL = 15 pF
Output low T 0.4
[}]
E
-
7 o3
©
=]
— §
— % 0.2 LT
~—_ 2 02—
] 3
o
"u 0.1
g
0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80

Ta-—Free-Air Temperature— °C

FIGURE 6

Ta—Free-Air Temperature— °C
FIGURE 7
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

TYPICAL CHARACTERISTICS

DELAY TIME, DELAY TIME,
HIGH-TO-LOW-LEVEL Q@ OUTPUT LOW-TO-HIGH-LEVEL Q OUTPUT
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
0.5 T T 0.5 T T
2 Ve = 5V g LVCC=5V
] - CL = 150 pF u|> CL = 150 pF
-3 =
EOA_RL 470 9 §0.4_RL=47OQ
z 5 —
: g [
- 0.3 5 0.3
] [}
? g
< -
: ——t— 2
5 02 I o2
g I
£ g
% f
T o ] 0.1
- T
X =
e e
0 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 BO
T —Free-Air Temperature — °C Tpa—Free-Air Temperature— °C
FIGURE 8 FIGURE S
TRANSITION TIME, TRANSITION TIME,
HIGH-TO-LOW-LEVEL Q OUTPUT LOW-TO-HIGH-LEVEL Q OQUTPUT
vs vs
FREE-AIR TEMPERATURE ) FREE-AIR TEMPERATURE
w 0.5 T T o 1.0 T T
N Vec =5V h Ve =5V
E ~CL = 150 pF QE) " Cp = 150 pF
F 04l RL=4700 F ggtRL=4700
c c
2 g
E= =2
£ c
E 0.3 E 0.6
F T e
8 g
2 0.2 £ 04 '/
5 —
2 — e
" - a
204 " Zo2
| |
2 z
3 E
L) 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Ta—Free-Air Temperature— °C T —Free-Air Temperature— °C
FIGURE 10 FIGURE 11
i
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

D2984, JANUARY 1987 —REVISED NOY **

® FEach Device Drives 32 Lines SN751508 . . . FT PACKAGE
TOP VIEW,
—120-V P-N-P Open-Collector Parallel ( !
Outputs as2d]s VY alha
® High-Speed Serially Shifted Data Inputs as1 g2 4711 02
anop v P aso(]s e % J a3
® CMOS-Compatible Inputs a2 0|4 a5{[1 04
] i az280|(s 221P as
® Strobe and Sustain Inputs Provided a270|s 431D as
. . Q26| 52| Q7
® Serial Data Qutput for Cascade Operation azsd|s | s
. a24(1s a0(lJ Q9
description Q23010 ss[Dato
The SN751508 and SN751518 are monolithic az2fin - e|flan

Q21012 37{Paiz

s.ntegrated circuits designed to dnlve the data az0dla 6|0 c1a
lines of a dc plasma panel display. The atad|ia ss|faia
SN751518 pin sequence is reversed from the Q18|1s aa|pais
SN751508 for ease in printed circuit board Q17]16 az3|Daie
layout. GND )47 32{]] GND
) ) ) . NC[]{1s 31{[] SUSTAIN
Each device consists of two 16-bit shift stroBe] [1s ol ne
registers, 32 latches, 32 OR gates, and 32 P-N-P Ncd|zo 29{f] LATCH ENABLE
open-coliector output AND gates. Typically, a cLock ]}2s 28{[1 NC
32-bit data string is split into two 16-bit data VeeQ22 2710 vee
strings externally and then entered in paraliel into SERIAL OUT2({[23 26|[] DATA IN2
the shift registers on the high-to-low transition SERIAL OUT1[{|24 5|1 DATA N1
of the clock signal. A high LATCH ENABLE
transfers the data from the shift registers to the SN751518 . . . FT PACKAGE
inputs of 32 OR gates through the latches. Data {TOP VIEW)
present in the latch during the high-to-low
transition of LATCH ENABLE is stored. When a1 g Y s ) Q32
STROBE is high, the latch is masked and a high az |2 47|10 Q31
will be placed on the data input of the output azg|s  gjPa3so
AND gates. When STROBE is low, and SUSTAIN a4 E ‘; :j g Q29
is high, data from the laiches is reflected at the 82 dle «|p 8%3
outputs. When low, SUSTAIN will force all a7 q|- 22{0 a26
outputs to their off state. Drivers may be as Ols a1|0 azs
cascaded via the serial data outputs of the static a9 Qs so0l{d Q24
shift registers. These outputs are not affected 0108 10 39|P Q23
by LATCH ENABLE, STROBE, or SUSTAIN. a1t 38| Q22
ai2|2 37(@ 21
The SN751508 and the SN751518 are Q13|13 36| a20
characterized from 0°C to 70°C. Q1414 3s|[0 Q19
- Q15 {15 34 gols
Q16 [}16 33 Q17
GND |17 32|31 GND
SUSTAIN []}18 a1{fIne
NC (n]RE] 30 ESTROBE
LATCH ENABLE |20 25| NC
NC (|21 28([] CLOCK
Ve 22 27(A Vi
DATA I(f:lgE 23 26 g S(E:RCIAL ouT2
DATA IN1 (|22 25{{] SERIAL OUT1
NC—No internal connection
Copyright ©® 1989, Texas Instruments Incorporated

1#= 181 FION 1512 scuments contain information
A :

1SS0 -on date. Products conform to %
wpvuiwutiihe po tarms of Texas lnstdruments TEXAS
derd i oes not

necessarily include 'tast,ing of xrlll pam;nntars. INSTRUMENTS
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

logic symbolsT

SN751508
susTANSY|enag CMDS/EL DISP
strose 12l _Jvaz
LATCH ENABLE-‘L‘ caz
coek 21t 240
SRG16
1 40{Ca1/-)
; /
22 14B)
DATA IN1 21D e b Bl ar
23 2[420 D 4344 47 oo
. b 43,24 O —28lq3
N
. dqr. B 43,480 —M5as
z15 0
.
217 | .
M 1 D 43 447 B4
. T L AT _(33)
: 1 D43 - Q16
229 1. ... D 43 - _118)qq7
5
231 18{a20 D 43440 115) 1
SRG16 .
~-40iCa5/—~
1 .
pata wz {28 {350 22 20[a20 D 43440 M 529
24 30la2p D a2 217> B30
. a1fap o &t -+ -] —Zax
.
. 32j420 D at LI YY
216 3
z18 31 241 SERIAL
. 1
230 32 (23 SERIAL
232
! SN751518
susTani18__fenaa CMDS/EL DISP
stapee 22 Jvas
(2D)
LATCH ENABLEI| ca2
CLDCK(ZB) > 240

SRG16

1 a0icar—)
patam1 275 21 | Qay
23 | 2q;
< [ETPS
.AQA
z15 .
.
217 1 .
: 11 D 43 "t ;ﬂms
. 1L D-:'-—mes
— (33)
228 1|, p . _ ——a17
231 1. D v 5 ﬂum
SRG16 R
--40(Ca5—)
.
23) | . . 145)
DATA IN2————}45D zz  29]a2D D az — Q29
za 3nlam B as 1883,
47
al. D 434aOpF———a3
. afi.. D 49.48 O —128aa2
z18 1
(25) SERIAL
218 31 DUt
.
. 1
230 32 lze)(s]ﬁr;_séu
232

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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SN751508, SN751518

DC PLASMA DISPLAY DRIVERS

logic diagram (positive logic)

LY

susmw—%
smoas-—%
LATCH
ENABLE
CLOCK—CD—\ SHIFT
REGISTER 1 LATCHES
DATA IN1 1D R1 c2
Lc1
>c1 |—¢ 2p
[ 1D a3 c2
c1 o 2 2
! — |
L ] L[]
4 [——' —jC2
1D €3
R29
c1 }—e
p—| c2
1D a3t PO
P> c1
L] L L[] [ ] [ ]
. SHIFT e . ¢ * :
* Recisterz ¢ e "
DATA |N2-——> 1D
R2
c1 P 4 c2 [
.o kC29
1D R4
c1 j—o— o—]c2
. .—J 2D LC30
L] [ ]
L] r.
1D k— c2
R30 LC31
¢t e 2D
1D c2
R32
> C1 o |32

V9V

moyen gouo

2

[=]
N

j=]
w

=
a

=]
N
©

Q30

3
8

o)
w
[

SERIAL OUT1

SERIAL OUT2

TeExas {"
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

CONTROL INPUTS OUTPUTS
SHIFT REGISTERS LATCHES
FUNCTION LATCH SERIAL
CLOCK STROBE | SUSTAIN R1 THRU R32 LC1 THRU LC32 Q1 THRU Q32
ENABLE $01| SO2
LOAD 3 X X X Load and shiftT Determined by R31| Ra2 Determined by
No ¢ X X X No change LATCH ENABLE# SUSTAIN and STROBE
LATCH X L X X As determined Stored data ra1!| raz Determined by
ENABLE X H X X above New data SUSTAIN and STROBE
X X L H As determined Determined by LC1 thru LC32
STROBE R31| R32
X X H H above LATCH ENABLE? All on {high)
As determined Determined by
SUSTAIN X X X L R31| R32 | All off
above LATCH ENABLE*

H = high level, L = low level, X = irrelevant, + = high-to-low transition

t Each even-numbered shift register stage takes on the state of the next-lower even-numbered stage, and likewise each odd-numbered
shift register stage takes on the state of the next-lower odd-numbered stage; i.e., R32 takes on the state of R30, R30 takes on the state
of R28, . . . R4 takes on the state of R2, R2 takes on the state of Data In2, R31 takes on the state of R29, R29 takes on the state of
R27, ... R3 takes on the state of R1, and R1 takes on the state on Data In1.

¥ New data enters the latches while LATCH ENABLE is high. This data is stored while LATCH ENABLE is low.

typical operating sequence

DATA IN | VALID | IRRELEVANT
SHIFT
REGISTER INVALID . ] VALID
CONTENTS

LATCH ENABLE

[

PREVIOUSLY STORED DATA I

LATCH CONTENTS NEW DATA VALID

STROBE I I l [—
SUSTAIN I |
Q OUTPUTS OFF STATE | VALID | | OFF STATE

{ip
TeExas
INSTRUMENTS
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

schematics of inputs and outputs

EQUIVALENT OF EACH iNPUT TYPICAL OF ALL Q QUTPUTS TYPICAL OF SERIAL OUTPUTS

cc ’ *“ :I_T - | Veez

Vee

INPUT > - =

OUTPUT OuUTPUT

L1

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

GND

Supply voltage, Vo {see Note 1) .. .. .o -04t0o7V
On-state Q output voltage, VO . .. v v v v ottt i e -120 Vto Vcc+0.4 V
Input voltage ... .. ... . e e e e -0.4VtoVcc+04V
Serial output voltage . . . .. .. ... . -0.4VtoVcc+04V -
Continuous total power dissipation at (or below) 25°C free-air temperature

(se8 NOTE 2) . .. i i e e e e 1025 mW

Operating free-air temperature range, TA . . . .. oottt e e 0°C to 70°C
Storage temperature range . . . . vttt e e e e e -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. .. .. ................. 260°C

NOTES: 1. Voitages values are with respect to GND.
2. For operation above 25 °C free-air temperature, derate linearly to 656 mW at 70°C at the rate of 8.2 mW/°C.

TEXAS {"

INSTRUMENTS
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

recommended operating conditions

MIN  NOM MAX UNIT
Supply voltage, Vee - 4.5 5 5.5 \
Output voltage, Vo -75 \
High-leve! input voltage, V| Veg = 48V 3.6 \%
Ve = 5.5 V 4.4
Low-level input voltage, Vi Ve = 4.5V 0.9 \Y
Veeg = 5.5V 1
Output current, Ig (T = 25°C) -1.2 mA
Clock frequency, feigck 5 MHz
CLOCK 75
DATA IN 160 ns
Pulse duration, ty, (see Figure 1) {ATCH FNABLE 80
e e 2
s 2 #s
DATA N before CLt - . 20
CLOCK low before | -1 ENABLEt 50
Setup time, tg, (see Figure 1) | LATCH ENABLE low before CLOCK{ 0 ns
L INABLE high before STROBEV 0
L/ :NABLE high before SUSTAINt 0
Hold time, DATA IN after CLOCKI, ty (see Figure 1) 50 us
Operating free-air temperature, TA 0 70 °C
electrical characteristics, Vg = 5V, TA = 0°C to 70°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT  MAX UNIT
Q outputs o4 = —0.5 mA 4 4.5
4 4 Ve = BB Y IoH = —100 4A 43 4.6
VoH High-level output voitage Serial loH = —20 pA 4.4 \
Outputs Veg = 4.5V loH = — 100 pA 3.4 3.6
IoH = —20 A 3.6
) Vee = 5.5V loL = 100 pA 0.9 1.2
VoL Low-level output voltage Serial loL = 204 11 v
Outputs lop = "+ A 0.9 1.1
Vee =45V
loL = 20 pA 0.9
loH High-level Q output current Ta = 26°C, Vo =3V -1.2 mA
lor Low-level Q output current TA = 25°C, Vo = -75 V -500 pA
iy  High-level input current TA = 25°C, V) = Voo 1 pA
ll.  Low-level input current Ta = 25°C, Vi =0 -1 pA
lcc  Supply current ::: g :::z:z :ngh' Vec = 85V L 22 mA
Cj Input capacitance 15 pf
TAll typical values are at Tp = 25°C.
switching characteristics Vgc = 5 V, TA = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
1pd Propagation delay time, CLOCK to Serial Outputs Cp = 16 pF 100 150 ns
tpLy Delay time, low-to-high-level Q output from YAIN or §° CL = 15 pF, 0.3% 1 1S
tpHL Delay time, high-to-low-level Q output from ‘AN or §° RL = 91 kA 1* 2.5 us
tTLH Transition time, iow-to-high-level Q output See Figures 1 ar'1d 2 2 5 us
tTHL  Transition time, high-to-low-level Q output 11 18 1S

iTyx:u'z:al values for delay times are measured from the SUSTAIN input.

TEXAS{Z"

INSTRUMENTS
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATION

4V
| | | | e e e e e e - —_—1V

fe—tw——tw—

4V

|
|
| i I
[ ! l
DATA IN | ] 50%
| |
1V
| ! !
|
|
|
|
|
|
§

SERIAL OUT |

VoH

VoL

i
t‘—‘su-ﬂ k—‘su—’{

oo

| g av
LATCH ENABLE ][_\4\50%
| 1V

STROBE

| | l/~T—==--- —av
SUSTAIN

| | 1V
| - |\ = ——— — ON
| I | 90%

Q OUTPUTS | ' | |
10%

| : OFF

NOTE: input t; and t; are less than or equal to iC ns.

FIGURE 1. INPUT TIMING AND SWITCHING TIME VOLTAGE WAVEFORMS

Trxas {'f
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATION

5V -75V
15 pF
Vee
GENERATOR DATA IN Q1 AA
(See Note A} +—— 91 k@

(See Note A} }—¢

GENERATOR CLOCK a2 [ 1
.

.
.

GENERATOR STROBE
{See Note A) |—o
a3l >
GENERATOR SUSTAIN
{See Note A) |—e f_)}_l
Q32 — N

GENERATOR LATCH ENABLE
{See Note A) |—e

SERIAL OUT1
SERIAL OUT2
1 1
i T
= CL = 15 pF
{See Note B)
TEST CIRCUIT

NOTES: A. Input pulses are supplied by generators having the following characteristics: tw = 100 ns, PRR =< 5 MHz, tr < 10 ns,
tf < 10ns, Z; = 5O 6.
B. C| includes probe and jig capacitance.

FIGURE 2

Trxas {"
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

TYPICAL CHARACTERISTICS

SUPPLY CURRENT DELAY TIME, CLOCK TO SERIAL OUTPUT
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
20 » 126
T
\\ 5 _//J
£ 100 "
« I~ E [
g 15 | =
£ ~ H
g e 75
[&] X
S 10 E
g Q
a
3 < 50
| Vee = 5.5V E
_8 5 —All Q outputs low > Veg =5V
No load % 25 [ CL = 15 pF
Q
2
0 - 0 i
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Ta— Free-Air Temperature— °C Ta—Free-Air Temperature— °C
FIGURE 3 FIGURE 4
DELAY TIME, SUSTAIN INPUT TO Q QUTPUT, DELAY TIME, SUSTAIN INPUT TO Q QUTPUT,
LOW TO HIGH HIGH TO LOW
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
4 0.5 T T 2 2 T T
| Vee =5V | Ve =5V
£ [CL=15pF S CL = 15 pF
J; 0.4 |-RL = 91 k0 ; RL = 91 k0
b .5
: -3
- .l I
= 0.3 - S ey :
- i
3 § 11— ——
=]
S 0 ]
)
E £
= [
: > 0.6
2 041 %
]
3 i
|
= I
a8 o 5 o
- 0 10 20 30 40 50 60 70 80 0 1C 20 30 40 50 60 70 80
Ta— Free-Air Temperature— °C Tpa—Free-Air Temperature— °C
FIGURE 5 FIGURE 6
i
TExAs ‘v
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

tyLH—Transition Time, Q Output, Low to High—us

TYPICAL CHARACTERISTICS

TRANSITION TIME, Q OUTPUT,
HIGH TO LOW

TRANSITION TIME, Q OUTPUT,
LOW TO HIGH
Vs
FREE-AIR TEMPERATURE

FREE-AIR TEMPERATURE

Vs

L
£
I T .1 20 T T
LVec =5V g Vee =5V
CL = 15 pF -°4 Cp = 15 pF
Ry = 91 kQ ; RL = 91 kQ
o
= 15
H
a
3
— d
// o
-l N E
H
& 5
[
c
2
[
L
T O
0O 10 20 30 40 50 60 70 80 £ 0 10 20 30 40 50 60 70 80

Ta—Free-Air Tempereture— °C

FIGURE 7

Ta—Free-Air Temperature— °C

FIGURE 8
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TL4B10BI, TL4810B
VACUUM FLUORESCENT DISPLAY DRIVERS

logic symbol?t logic diagram (positive logic)
oMOS/ BLANKING —o[ >
VAC
LATCH ENABLE 2] c2 FLUGR LATCH —D—_
113 ENABLE
BLANKING ' —O»EN3 DISP SHIFT
PI " TER 41+ HES
SAG10
4) DATA IN—— 1L —ire
CLOCK —c1/ R1 | )— a1
pe cLOCK c1fo+20 J&1
(14} C {12)
DATAIN—1D 2Dp 3Ip——1
1
20> 3a2 — -
20> 3 ._(1_9)_03 R2 LC2 D— Q2
) c1 2D
20> 3p——0Q4
(8) 6 STAGES
20> 3 T s < . {Q3 THRU 08)
2DD 3| a6 o : ol NOT SHOWN
(2) [
2bp 3f———aQ7 41D c2 D_
RS9
20> 31 .qs c1|-o t_21:) LCO es
200 318 _qg
20D 3 "(—17—)'010
{16) D c2
1) seriaL 0aTA OUT R10 1
1 oo jLcio a1o
1 This symbol is in accordance with ANSV/IEEE Std 91-1984 and N SERIAL
IEC Publication 617-12. | g our
Pin numbers shown are for the N package.
FUNCTION TABLE
CONTHIL. INPUTS
\STE TCHE OUTPUTS
FUNCTION =117 [BLANK.| SHIFT REG ?s LATCHES
cock| ol e R1 THRU R10 LC1 THRU LC10 SERIAL Q1 THRU Q10
* X X Load and shift¥ Determined by
LOAD R10 ined by BL.
Not | X X | No change LATCH ENABLES Determined by BLANKING
X L X Stored dat
LATCH As determined above ored cata R10 | Determined by BLANKING
X H X . New data
X X H Determined by AllL
BLANK As determined ab R10
X X L $ determined sbove LATCH ENABLES LC1 thru LC10 respectively

H = high level, L = low level, X = irrelevant, t = low-to-high-leve! transition.
* Register R10 takes on the state of R9, R9 takes on the state of R8 . . . R2 takes on the state of R1 . and R1 takes on the state of the data input.
§New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low.

{i’
Texas
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TL4810BI, TL4810B
VACUUM FLUORESCENT DISPLAY DRIVERS

typical operating sequence

DATA IN l VALID I IRRELEVANT
SR CONTENTS INVALID I VALID
ENABLE M
c ONLT’;L(;’; PREVIOUSLY STORED DATA I NEW DATA VALID

Q OUTPUTS VALID

BLANKING I |
[Fvaue ]

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

Vbp _ Vgg (Q OUTPUTS)
Vpp (SERIAL OUTPUT)

INPUT , —— OuTPUT
100
KQ -

Vss - Vss

i
Trxas ‘b
INSTRUMENTS
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TLA810BI, TL4810B
VACUUM FLUORESCENT DISPLAY DRIVERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Logic supply voltage, Vpp (see Note 1) .. .. .. .. . e 18V
Driver supply voltage, VBB « -+« v v vt v oo e e e e 70V .
OULPUL VOItBGE . . o . oot e e e e 70 V
Input Voltage . ... .. i e -0.3VtoVpp + 0.3V

Continuous total power dissipation . . .. ........................
Operating free-air temperature range: TL48108BI

See Dissipation Rating Table
—40°C to 85°C

TL4810B . ... . e 0°C to 70°C
Storage temperature range . . .. ... v o vttt e et e e e e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds. ... ... ............... 260°C
NOTE 1: Voltage values are with respect to Vgg.
DISSIPATION RATING TABLE
PACKAGE Ta = 25°C DERATING FACTOR Ta = 70°C Ta = 85°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
DW 1125 mW 9.0 mw/°C 720 mW 585 mW
N 1160 mW 9.2 mW/°C 736 mW 598 mW
recommended operating conditions
TL4810B! TL4810B
PARAMETER UNIT
T MIN NOM MAX [ MIN NOM MAX '
Supply voltage, Vpp 4,75 15.75 | 4.75 15.75 v
Supply voltage, Vgg 5 60 5 60 \"
Supply voltage, Vgg ] [s] \"
. . for Vpp = 6 V 3.5 5.3 3.5 5.3
High-level t voltage, V|
‘gh-level InpLt voltage: VI - oy Vpp = 15 V 13.5 15.3 | 13.6 B3] U
Low-lgvel input voltage, V| —0.3f 0.8 | -0.3f 0.8 \
Continuous high-level output current, IgH -25 -25 mA
Operating free-air temperature, Tp -40 85 o] 70 °C

tThe algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic -
voltages only.

Texas *!f
INSTRI'MENTS
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TL48108BI, TL4810B
VACUUM FLUORESCENT DISPLAY DRIVERS

electrical characteristics over recommended operating free-air temperature range, VpDp = 5V to 15 V,
VBB = 60 V, Vgs = O (unless otherwise noted)

TL. I 11+ "0OB
PARAMETER TEST CONDITIONS = ﬂ o - . 0_ UNIT
R TR T T A FEAR B
High-level | Q outputs loH = —-256 mA uru 58 Ry 58
Vi tput V| =5V, ! = —100 A 4 4.5 4 4.5 v
OH outpu Serial output DD OH £
voltage Vop = 15V, lgg = —100 pA 14 14.7 14 14.7
Low-level | Q outputs log = 1 uA, BLANKING at Vpp 0.5 1 0.5 1
\7 tput \ =5V, ! = 100 pA 0.05 0.1 0.05 .1 \%
oL outed Serial output 0D oL £ 9
voltage Vop = 15V, gL = 100 zA 0.02 0.1 002 0.1
Vo = 60V,  BLANKING at Vqp,
2.5 3.7 2.5 3.7
| Low-level Q output current] Ta = MIN to 70°C A
m,
OL  (pull-down current) Vo = 60V,  BLANKING at Voo, )
Ta = 85°C
Vo = 0, BLANKING at Vpp.
10off) Off-state output current T: ~ vax avoo -1 -15 -1 -15| A
IH High-level input current V| = Vpp 30 50 30 . 50 pA
All outputs low 0.5 1 0.5 1
IBg  Supply current from Vgg | All outputs high, Tp = 0°C to MAX 2.7 4 2,7 4 mA
All outputs high, Tp = ~40°C 5
Allinputs at OV, |[vpp =5V 10 50 10 50
One Q output high |Vpp = 15V 10 100 10 100
i ly current from V| A
DD Supply cure DD FAlinputs at0 V, | Vpp = 5 V 10 50 0 50| *
All outputs low Vpp = 15V 10 100 10 100
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Tp = 25°C, except for Io.
timing requirements over recommended operating free-air temperature range
Vpp = 5V Vpp = 15V
PARAMETER UNI
. MAX bl MAX T
tw{CKH) Pulse duration, CLOCK high Vv ns
tw{LEH) Pulse duration, LATCH ENABLE high o 50 ns
tsu(0) Setup time, OATA IN before ¢t 125 25 ns
th{0) Hold time, DATA IN after CL = ° 125 25 ns
tCKH-LEH Oelay time, CLOCK? to LATCH ENABLE high 125 25 ns
switching characteristics, VBg = 60 V, Ta = 25°C
PARAMETER MIN TYP MAX unNIT
] ) Vpp = 5 V 1
tpd Propagation delay time, LATCH ENABLE to output Vop = 15 V 05 us

his
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TLA810BI, TL4810B
VACUUM FLUORESCENT DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATION

k—tw(cxm—;{

| &~ — Vi o . ViH
cLOCK 50% 50% cLock 50% ;'w'SLssTE viL
| viL INPUT ! twi(LEH)

K—tCKH-LEH—bI' »
! |- ——— Vi
9
‘su(D)—k——*——’{—th(D] LATCH 50% 50% Vie

ENABLE |
K—‘pd-—"l

I | Vit
VALID
DATA 50% 50% ouTPUT 90%7| VALID \
VIL

FIGURE 1. INPUT TIMING FIGURE 2. QUTPUT SWITCHING TIMES

THERMAL INFORMATION

DW PACKAGE DUTY CYCLE N PACKAGE DUTY CYCLE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
100 N L 100 \ N=1tod
\ \ N=7 N=5
%0 00N N NN |
-3 N ®
! \ N~-8 |
o 80 N o 80 Ne N NN Yn-g _|
o o
S NS d NN
g 70 | Z 70 ANE NI N=7 |
a N=10 a N \ \ l
E E
E Ve = 60V 5 Vpg = 60V \\
E 80lvpp =15V E S%vpp=15v N \N=Bl -]
g loH = ~25 mA g IoH = ~25 mA N=9
solloL = 1uA 5o lloL = 1 ¢A . Lw-ﬂ'o —
N = Number of outputs high . N = Number of outputs high
All other outputs low All other outputs low ‘
a0 1 | I | 1 40 i | ] | ]
25 35 45 55 65 75 85 95 100 25 35 45 55 65 75 85 95 100
TA — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
FIGURE 3 FIGURE 4
{i’
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TL58121, TL5812
VACUUM FLUORESCENT DISPLAY DRIVERS

D2914, OCTOBER 1985—REVISED OCTOBER 1989

® Drives Up to 20 Lines
N PACKAGE
® 70-V Qutput Voltage Swing Capability (TOP VIEW)}
® 40-mA Output Source Current Capability ves [l U2s[dvpp
® High-Speed Serially-Shifted Data Input SERIAL DATA OUT[J2 27 JDATAIN
Q20(]s  2s[Jan
® CMOS-Compatible Inputs ato[+ 25(] Q2
® Direct Replacement for Sprague UCN5812A atels  24{]as3
Q17(le  23Jas4
description ate[}7  22pjas
Q15[ s 21]] a6
The TLC58121 and TLC5812 are monolithic Q14(]e 20[] a7
BIDFET T integrated circuits designed to drive a Q13[Jio  s[]aB
dot matrix or segmented vacuum fluorescent a12[]n  8[Ja9
display (VFD). Each device features a serial data ariliz 17Jato
o'utput to cascade additional devices for large BLANKING[ 13 16[JLATCH ENABLE (STROBE)
display arrays. vss(]+ 1s[JcLock
A 20-bit data word is serially loaded into the shift
register on the low-to-high transition of CLOCK. FN PACKAGE
Parallel data is transferred to the output buffers (TOP VIEW)
through a 20-bit D-type latch while LATCH 5
ENABLE is high and is latched when LATCH o
ENABLE is low. When BLANKING is high, all g
outputs are low. Py >
The outputs are totem-pole structures formed by Z_(J :(
n-p-n emitter-follower and double-diffused MOS 2% 3 a : -
(DMOS) transistors with output voltage ratings O‘_’O'_,i”_’iiag
of 70 V and a source-current capability of 4 3 2 1282726
40 mA. All inputs are CMOS compatible. aig s 25 @2
The TLC5812l is characterized for operation Q17 %S 24} a3
from —40°C to 85°C. The TLC5812 is e 20 a4
characterized for operation from 0°C to 70°C. ais 22[J a5
Q14 fle 21[] ae
a1zl 20[] a7
Q12 11 8[} a8
12 1314 15 16 17 18
oMo,
— g N OO
02933835 °
zZ ogf
g @
® oy
[as]
<
Z
w
T
O
[
<
-

TBIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on the same chip — patented process.

FIBiIn “Bh L 0® lacuments centain informatian . Copyright © 19B9, Texes Instruments Incorporated
i R ion date. Products conform to
Lpetdtions o0 a2 terms of Texas Instruments
standard Producti ing doas net
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TL5812I, TL5812

VACUUM FLUORESCENT DISPLAY DRIVERS

logic symbolt

CMOS/VAC
FLUOR DISP
13
BLANKING ~———>{EN3
LATCH c2
ENABLE
SRG20
15
CLOCK ———>C1/+

27 | C C
DATA IN 1D > 3
20> 3

. .

H H

. .
2D p 3
2D 3

. .

H .

. :
2D p 3
2D p 3

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and (EC Publication 617-12.

logic diagram (positive logic)

BLANKING

LATCH ENABLE

>

DATA IN
CLOCK

26
25

17
12

a1
Q2

Q10
an

Q19
Q20

SERIAL
ouT

SHIFT
REGISTER LATCHES
<
10 R1 ®4C2 L a1
cl e 2D
¢
10 Y o2 Q2
>C1 @ 2D
_I 16 STAGES
. . . {Q3 THRU Q18)
r * ¢ . NOT SHOWN
10 R19 $C2 Lc1e Q19
>C1 |- L 20
D R20 12 | Lcao Q20
> C1 20
J|> SERIAL OUT
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TL5812I, TL5812
VACUUM FLUOGRESCENT DISPLAY DRIVERS

FUNCTION TABLE

CONTROL INPUTS
N SHIFT REGISTER LATCHES OUTPUTS
FUNCTION LATCH R1 THRU R20 LC1 THRU LC20
CLOCK | aBLE | PLANKING SERIAL Q1 THRU Q20

t X X Load and shiftt Determined by R20

LOAD D ined by BLANKIN
0 Not X X No change LATCH ENABLEE | R2o | ctermned by G

X L X Stored dat R20
LATCH « . x As determined above N::V dat: 2 foo | Determined by BLANKING
BLANK X X H As determined above Determined by R20 All L

Fi
X X L © LATCH ENABLE¥ | R20 | LC1 thru LC20, respectively

H = high level, L = fow level, X = irrelevant, ¥ = low-to-high-level transition.
TR20 takes on the state of R19, R19 takes on the state of R18, . . . R2 takes on the state of R1, and R1 takes on the state of the data input.
¥New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low.

typical operating sequence

patam | VALID | wRELEVANT
SR
CONTENTS I INVALID | VALID
LATCH J—l
ENABLE
LATCH
CONTENTS PREVIOUSLY STORED DATA I NEW DATA VALID
BLANKING I l
Q OUTPUTS I-m)-l

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL OF SERIAL OUTPUT

Vee A j T * Vee2 ¢ j ]‘ Veen
INPUT 3 }»—- OUTPUT 1 OuTPUT

B ___ 1k

) .

GND g & —8 GND

{i’
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TL5812l, TL5812
VACUUM FLUORESCENT DISPLAY DRIVERS

absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)

Supply voltage, Vpp (see Note 1) . .......... e e e, 1BV
Supply voltage, VBB . . . ... ..... e e P 70V
OUtPUL VOIAEE, VO -« ot ittt e et e et e e it e e e e e e 70V
Input voltage, V| . .. . i i e e -0.3VtoVpp +0.3V
OutpUL CUITBNE, 10« o v oo i e e e e —-40 mA
Continuous total power dissipation . . .. .......... it reannn See Dissipation Rating Table
Operating free-air temperature range: TL58121 .......... ... ... —-40°C to 85°C

TLB812 ... 0°C to 70°C
Storage temperature rfange . . ... ... ...t e e ~65°C to 150°C
Case temperature for 10 seconds: FN package . ... ... ... ittt 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package............. 260°C

NOTE 1. All voltage values are with respect to Vgg.

DISSIPATION RATING TABLE

PACKAGE Ta < 25°C DERATING FACTOR Ta = 70°C TA = 85°C
POWER RATING ABOVE Tp = 26°C PO albit RATING PO/ Liv RATING
FN 1400 mW 11.2 mW/°C - mw oW
N 1150 mW 9.2 mw/°C 736 mW 598 mW

recommended operating conditions.

MIN NOMm MAX UNIT
Supply voltage, Vpp 4.5 16 v
Supply voltage, Vg 0 60 \'
Supply voltage, Vs 1] A"
High-level input voltage, Viq Vpp-1.5 Vpp+0.3 \%
Low-level input voltage, V|| -0.37 0.8 \
High-level output current, IgH —-40 mA
Operating free-air temperature, TA TLS8121 —49 BS °C

TL5B12 ] 70

The algebraic convention, in which the less positive {more negative) iimit is designated as minimum, is used in this data sheet for logic
volitage levels.

electrical characteristics over operating free-air temperature range, Vpp = 5 Vto 15V, VBg = 60 V
{unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP! MAX | uNIT
Q outputs IoH = ~25 mA 57.5 58.2
\ igh-) t Vpp =5V, ) = —20 pA 4.5 4.9 \
OH High-level outpu Serial outputs DD OH o
Vpp = 156 V, I0H = —?0 A 14.5 14.9
Q outputs loL = 1 mA, BLANF . 3t Vpp 0.7 1.5
\ -level output volta - | Vpp =8 V. 1oL = «v pA 0.06 0.3 \
oL Low output voliage Serial outputs DD oL £
Vpp = 15V, loL = 20 A 0.03 0.3
Iy High-level input current V) = Vpp 0.3 1 uA
hiL Low-level input current Vi =0 ~0.3 -1 pA
loL Low-levei output current (puli down current) Vo = 60V, BLA'\.IK'NG at vVpp 2.5 3.2 uA
lo(off)  Off-state output current Vg = 0, BL . . atVpp <-1 =15 HA
Outputs high 3.5 8
I Suppl t f \ A
BB LpPly current Trom VR Outputs low 0.02 0.5 m
Vpp = 5V 1.5 3
b V A
DD Supply current from Vpp VbD = 15V 17 2 m.

Al typical characteristics are at Tp = 25°C.

i
Texas b
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TL58121, TL5812
VACUUM FLUORESCENT DISPLAY DRIVERS

timing requirements over operating free-air temperature range

PARAMETER LX) MAX [ UNIT
. Vpp = 65V .
t Pulse duration, CLOCK high .
WCKH ' Vpp = 15 V T n
Vpp = 5V .
twLEH Pulse duration, LATCH ENABLE high DD ns
Vpp = 16V S
] Vpp = 5V 150
t. Setup time, data before CLOCK? .
subD etup time, data before Vob = 18V P ns
V =5V -
tho Hold time, data after CLOCK? DD ns
Vpp = 16V o
) ) Vpp = 5V 150
tCKH- Delay time, CLOCK? to LATCH ENABLE high s
CKH-LEH elay time g Vo = 15V 75 n
switching characteristics, VBg = 60 V, Ta = 25°C
PARAMETER ) MIN TYP MAX | UNIT
¢ Propagation delay time, Vpp =6V 2.2
S
pd LATCH ENABLE to output Vop = 15 V 0.8 ¥

PARAMETER MEASUREMENT INFORMATION

I‘—‘wcxn—ﬂ
|

i~ Vi
CLOCK

ViL

k_‘SUD_”‘—‘hD—F‘

VIH

ViL
FIGURE 1. INPUT TIMING

CLOCK 50%

|
[tCKH-LEH ¥
M—twLEH —¥
|

LATCH
ENABLE

ke—tpa——!

90%

Q OUTPUT VALID

FIGURE 2. OUTPUT SWITCHING TIMES

{i’
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TL58121, TL5812
VACUUM FLUORESCENT DISPLAY DRIVERS

THERMAL INFORMATION

DUTY CYCLE
VS
FREE-AIR TEMPERATURE
100 \

~N N=1-6

90 \\\\\\\\ \\ 7

BO \\‘\\\\\i \\\ 8
NN
)
2 60 \k\\&‘\\\§ﬁ

N

RSN
E 40 I NN
g :
E 30 N = Number of outputs high and »i1~8- 20 |
g conducting IoH = ~25 mA

201 Al other outputs low, lgp. = 1 MA

10-VeB = 60V

Vpp = 16V
1 1

0 | 1 l !
20 30 40 50 60 70 BO 90 100
Ta—Free-Air Temperature— °C

FIGURE 3

Trxas ‘b
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