SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

02984, JANUARY 19B7 - REVISED NOVEMBER 1989

® Each Device Drives 32 Lines SN751508 . . . FT PACKAGE
® —120-V P-N-P Open-Collector Parallel (TOP VIEW)
Outputs aazd| 8|0
ey . . a31{|z 471D Q2
® High-Speed Serially Shifted Data Inputs asod s o a3
® CMOS-Compatible Inputs a29{]4 45D a4
® Strobe and Sustain Inputs Provided 8§§E z :: 382
. . az6(|» 42|p a7
@ Serial Data Output for Cascade Operation OZSE . “ goa
. az24|e s0([P a9
description az2a|e 39PN ato
The SN751508 and SN751518 are monolithic O”E "o 30”
integrated circuits designed to drive the data SZ)E :; ;; 3815
lines of a dc plasma panel display. The 19|14 s|haia
SN751518 pin sequence is reversed from the Q18}s a|lhats
SN751508 for ease in printed circuit board a17d}s z|pae
layout. aNo |47 32| GnD
) ) ) ) Nl s 31{[) susTAIN
Each device consists of two 16-bit shift STROBE |19 so|fp ne
registers, 32 latches, 32 OR gates, and 32 P-N-P Ne |20 20| LATCH ENABLE
open-collector output AND gates. Typically, a cLock |21 28|[Q Nne
32-bit data string is split into two 16-bit data vee |22 27{B vee
strings externally and then entered in parallel into SERIAL 0UT2(] |23 26| P 0ATA IN2
the shift registers on the high-to-low transition SERIAL OUT1[] |24 25|[J DATA IN1
of the clock signal. A high LATCH ENABLE
transfers the data from the shift registers to the SN751618 . . . 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 ar gl g D Q32
STROBE is high, the latch is masked and a high 0z2(]z 4710 a31
will be placed on the data input of the output a3fls  g*|Pa3so
AND gates. When STROBE is low, and SUSTAIN aaQfs  “asiPa2g
M ) as s 44|B Q28
is high, data from the latches is reflected at the as Qs 43|P Q27
outputs. When low, SUSTAIN will force all a7 d|, 42| az6
outputs to their off state. Drivers may be as ls a1 Q2s
cascaded via the serial data outputs of the static a9 [le 40| Q24
shift registers. These outputs are not affected a10Qd|wo 3s|P a2a
by LATCH ENABLE, STROBE, or SUSTAIN. angf»  3s|pgaz
a2z 37(P a1
The SN751508 and the SN751518 are ar3|rs 3s|D a20
characterized from 0°C to 70°C. Q140114 35(p Q19
Q15|15 14|pais
Q16 Q|s 33| Q17
GND C 17 32({Q GND
SUSTAIN ] 18 31|[Q NC
NC 19 30|[J STROBE
LATCH ENABLE |20 2B NC
NC |21 28] CLOCK
vee g]z2 27(P Vee
DATA IN2 |23 26 |[J SERIAL QUT2
OATA INT (|24 25| SERIAL OUT1
NC-—Nao internal connection
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current as of publication dste. Products conform to
specifications per the terms of Texas lnstruments TEXAS %

standard warranty. Production processing does not

necessarily include testing of all paramsters. INSTRUM ENTS

POST OFFICE BOX 655303 + DALLAS, TEXAS 75285 3-113



SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

logic symbols?

SN751508
susTan'3 feves CMODS/EL DISP
staoeet12Jvay
Lavon enaseeZE a2
croex 21t 740
SRG16
4 s0icar~ IJ
1251 [ ue
DATA IN1 41D 21 1]az0 D 43.44 5 a1
23 2fazp & 43440 102
R afazo b eG4
. alazo b 4304540
215 .
217 .
. 16[a20 B 2344 51— ais
. 16[e20 > 43,443 —22are
220 17]420 D 43.44 O 118 g7
231 1sfazn D e3.24 5 —2are
ESD .
4 a0icasi~) .
.
pata N2 22 faso 22 2sfaz & 43048 —2aze
24 30[420 D 43.44% 131 930
0 3[ap D 4344 12) 434
. a2e0 b Gy — a3z
216 3
. 18 3 |20 SEMAL
0
. T
730 32 | (23185
232
SN7651518
sustam 8 [enas CMOSIEL DISP
stroee 22 _{vas
Lavon enasei22lJcaz
crock 28t 740
SAG1E
+ 40(CaY~)
oara w1285 71 1420 D a3.as W,
73 2fan D 9.5 |—2az
. 3ls2p D 43.44D 30y
. afazp D Y LIV
215 .
.
217 o
R 16[az0 D 4303 —"2ars
: 18]420 D 43443 —L"ms
220 17]a20 D 43.44 133) g7
231 18la20 D 43440 | 34548
SRG16 N
4 soicasi~ .
N
DATA mzﬂ———:lso 22 29fazo D 43,000 —2aze
za  30fa2p D 4344 |48 30
v faip b 3.4 — o
. 32fazp D 43.4008 —48a32
218 v
718 3 | 1261 SEAIAL
v
. 1
230 32 | (261 SEML
232

Y These symbols are in accordance with ANSI/EEE Std 91-1984 and IEC Publication 617-12.
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

logic diagram {positive logic)

susmm—D
N
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SN751508, SN751518

DC PLASMA DISPLAY DRIVERS

NTROL INPUTS TS
FUNCTION ::AOTC:O SHIFT REGISTERS LATCHES SERIAL OUTRY
CLOCK STROBE | SUSTAIN R1 THRU R32 LC1 THRU LC32 Q1 THRU Q32
ENABLE $01| S02
[ d and shift! | O i i
LOAD X X X Load and shi etermined by aa1| Raz Determined by
No 4 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 abave New data SUSTAIN and STROBE
H A i i
STROBE X X L s determined Detarminad by aa1| Raz Lct thru- LC32
X X H H above LATCH ENABLE? All on (high)
A ined Determined b
SUSTAIN X X X L s determine e ¥ ,| R31] Raz | A off
abave LATCH ENABLE

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

1t Each even-numbered shift register stage takes on the state of the next-lower even-numbered stage, and likewise sach 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 I VALID I IRRELEVANT
SHIFT
REGISTER INVALID l VALID
CONTENTS

LATCH ENABLE

1

PREVIOUSLY STORED DATAl

LATCH CONTENTS NEW DATA VALID

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

TexAas *9
INSTRUMENTS
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SN751508, SN75
DC PLASMA DISPLAY DRI

1518
VERS

schematics of inputs and outputs

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

Vee —I:T:_T_

& 08

Veea - __\ "’_JJ Vee

b Hg1 U5 |

GND

INPUT ] - - outeutr | ——¢ ouUTPUT

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

Supply voltage, Voc (see Note 1) ... .. ... -04t07V
On-state Q output voltage, VO - - - - -« o oottt -120V to Vcc+0.4 V
INPUL VOIBEE . . . o i e e s ~-0.4VtoVcc+04V
Serial output voltage . . .. .. ... . -0.4VtoVcc+04V
Continuous total power dissipation at {or below) 25°C free-air temperature

(SBE NOTE 2) . o o oottt e e e e e e e e e 1025 mW
Operating free-air temperature range, TA. . .. ... .« .ot 0°C to 70°C
Storage temMperature raANME . . . . .. .. v v e i -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. ... .................. 260°C

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

TEXAS Q’
INSTRUMENTS
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SN751508, SN751518

DC PLASMA DISPLAY DRIVERS

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Voo 4.5 ] 5.5 v
QOutput voltage, Vg -75 \%
High-level input voltage, V|4 \\:22 : ;: z i: \Y
Low-lavel input voltage, V)i Ve = 48 Y 09 \%
Ve = 6.6V 1
QOutput current, g (Ta = 26°C) -~1.2 mA
Clock frequency, fcigck § MHz
CLOCK 75
DATA IN 160 ns
Pulse duration, ty, {see Figure 1} LATCH ENABLE 90
STROBE 2
SUSTAIN 2 -
DATA IN before CLOCK4 20
CLOCK low before LATCH ENABLEt 50
Setup time, tgy (see Figure 1) LATCH ENABLE low before CLOCK{ 0 ns
LATCH ENABLE high before STROBE} [+]
LATCH ENABLE high before SUSTAIN? [+]
Hold time, DATA IN after CLOCK:, t, (see Figure 1) 50 us
Operating free-air temperature, Ta (o] 70 °C
electrical characteristics, Vo = 5V, Ta = 0°C to 70°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX | umniT
Q outputs Ioh = -0.5mA 4 4.5
‘ , Vee = 55V IoH = -100 pA 4.3 4.6
VoH High-level output voltage Serial loH = -20 uA 4.4 \
Qutputs Ve = 4.5V loH = - 100 pA 3.4 3.8
IoH = —20 uA 3.6
. Vee - 55V loL = 100 pA 0.9 1.2
Serial loL = 20 gA 1.1
VoL Low-level output voitage v
Outputs lor = 100 pA 0.9 1.1
Vee = 45V
JoL = 20 yA 0.9
loy High-level Q output current Ta = 256°C, Vo =3V -1.2 mA
lor Low-level Q output current Ta = 25°C, Vo = =75V - 500 pA
lj4  High-level input current Ta = 25°C, Vi = Ve 1 A
i Low-level input current Ta = 26°C, V=0 -1 A
lcc Supply current ::: g Zzzz::: ::3:' Vec = 85V Ll 2: mA
C;i Input capacitance 15 pF
TAll typical values are at Ta = 25°C.
switching characteristics VG = 5V, TA = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpd Propagation delay time, CLOCK to Serial Qutputs C_ = 15pF 100 150 ns
tpLH Delay time, low-to-high-level Q output from SUSTAIN or STROBE CL = 15 oF 0.3% 1 us
tpHL Delay time, high-to-low-level Q output from SUSTAIN or STROBE A - 91 kn' 1t 2.5 18
tTLH  Transition time, low-to-high-level Q output L | 2 5 1S

— - - See Figures 1 and 2
tTHL Transition time, high-to-low-level Q output 11 18 us

tTypical values for delay times are measured from the SUSTAIN input.
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATION

4V
CLOCK 50%
1 ! | e e e e e e e - - - —_—1V
et bty
‘nu—*—‘h
sl
4V

I T\
DATA IN |
| _/\
| |
SERIAL OUT |
|

- 1V
Vou

VoL

LATCH ENABLE 50%
| 1V

|
| | | 4V
STROBE 50%
| | | I— ————— -— 4
SUSTAIN

| | | v
| P p—— - ON
| ! | 90%

Q OUTPUTS ! '
[ 10%

; OFF

NOTE: Input t; and t¢ are less than or equal to 10 na.

FIGURE 1. INPUT TIMING AND SWITCHING TIME VOLTAGE WAVEFORMS

TExas {if
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATION

sv -78V
l 15 pF
vee
GENERATOR DATA IN a1 l . l
(See Note A) |— 91 ke

GENERATOR cLock a2 _[ A 1

(See Note A) |—o i

.
L4
.
GENERATOR STROBE
(See Note A} |—¢ 1_»-_1
Q31 VA
GENERATOR SUSTAIN
{See Note A) L —¢ )
a32 —WN——

GENERATOR LATCH ENABLE
(See Note A) [—e

SERIAL OUT1

GND

SERIAL OUT2
1 1
o] T

= C_ = 15 pF
{Sea Note B)

TEST CIRCUIT

NOTES: A. Input pulses are supplied by generators having the following characteristics: tw = 100 ns, PRR = 5 MHz, ty < 10 ns,
1 < 10 ns, Z5 = 50 Q
8. C_ includes probe and jig capacitance.

FIGURE 2

*
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

Icc— Supply Current—mA

tpLH— Delay Time, @ Output, Low to High—us

TYPICAL CHARACTERISTICS

SUPPLY CURRENT DELAY TIME, CLOCK TO SERIAL QUTPUT
Vs A%
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
20 w 125
~ 7
- -
\\ g 100 1
=1
15 g o
K]
— &
¢ s
10 ]
© 50
]
vVee = 5.5V E
5 [~ All Q outputs low > Vee =5V
No load ‘-::-’, 251¢, = 15 pF
2
0 0
0 10 20 30 40 50 80 70 80 0O 10 20 30 40 50 80 70 80
T~ Free-Air Temperature — °C Ta —Free-Air Temperature— °C
FIGURE 3 FIGURE 4
DELAY TIME, SUSTAIN INPUT TO Q OUTPUT, DELAY TIME, SUSTAIN INPUT TO Q OUTPUT,
LOW TO HIGH HIGH TO LOW
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
0.5 T T % 2 T T
vee =5V ) Vee =5V
—Cp = 15 pF ; CL = 15 pF
RL = 91 kQ R = 91 k0
04 —4 o
£ 15
S
. e 5
Lt ,;_t I
- a =
o
0.2 p
£
IS
> 0.5
0.1 §
L
X
0 8 o
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80

Tpa—Free-Air Temperature — °C Ta —Free-Air Temperature — °C

FIGURE 5 FIGURE 6
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SN751508, SN751518
DC PLASMA DISPLAY DRIVERS

TYPICAL CHARACTERISTICS

TRANSITION TIME, Q OUTPUT, TRANSITION TIME, Q OUTPUT,
LOW TO HIGH HIGH TO LOW
Vs vs .

. FREE-AIR TEMPERATURE g FREE-AIR TEMPERATURE
[ 8 7 | 20 g
) | Vcc =BV 4 Vg =5V
x CL = 16 pF -°‘ CL = 15 pF
€ 4R =91k = RL = 91 kQ
3 5 15
3 T
5 :
5
o 2 10
(o] // =}
= :
E = £
]
g 5
i T
|
T o I o
E O 10 20 30 40 50 60 70 80 E 0 10 20 30 40 50 60 70

Ta —Free-Air Tamperaturs — °C Ta —Free-Air Tomperature — °C

FIGURE 7 FIGURE 8
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