SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

D3005, OECEMBER 1986 - REVISED JULY 1989

Each Device Drives 32 Lines SN751506 . . . FT PACKAGE
® 180-V Open-Drain Parallel Outputs TOP VIEW)
® 220-mA Parallel Output Sink Current Q32 12 48] a1
Capability a3 47 a2
a3o[] 5 4P as3
® CMOS-Compatible inputs Q294 45 g Qa4
; a2805 440 qs
°
Strobe Input Provided 27008 430 qe
® Serial Data Output for Cascade Operation a26l]7 42 a7
) o azs&  410as
® Inputs I_-lave Built-in Electrostatic Discharge a24]° 400 a9
Protection Q2310 390 a0
L. Q22]n 38[Ja1n
description Qz21{]12 7P a12
The SN751506 and the SN751516 are Q20(Jw 383 a13

Q19w 3sPais
Q1815 34[Jars
Q17[}s 33[JQie
NC Q17 32[NC
GND [J18  31[] 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 [1e 30O NC
Each device consists of a 32-bit shift register and NC [J20  29[] STROBE
32 OR gates. Serial data is entered into the shift cLock 21 28[INC
register on the high-to-low transition of the clock vec 22 27Pvee
input. When STROBE is low, all Q outpits are NC {23 2s[INC
in the off-state. Qutputs are open-drain JFET SERIAL OUT []24 25[J DATA IN
transistors with a breakdown voltage 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 arQ' 4sfas2
at a time. a2z +7Pa31
33 o'® ] a30
Serial data output from the shift register may be aa{d4 “#sDazs
used to cascade shift registers. This output is not asC]s 44D azs
affected by the strobe input. All inputs are as s 430 a27
CMOS compatible with ESD protection built in. o777 42Daz2e
as[s «1azs
The SN751506 and SN751516 are a9de 4+Poa24
characterized for operation from 0°C to 70°C. a1oC]o 390 q23
ar1 v ss[Ja22
Q122 37pJa21
Q1313 3s[Jaq20
Q14 3s5JQ19
Q155 3a[) Q18
Q16 s 33[]JQ17
NC 17 32[QNC
GND [J1s  31[JGND
NC 19 3o[dNC
STROBE [(J20 29[] NC
NC 21 QSéCLOCK
vece 22 270 vece
NC Q23 26[INC
DATA IN [J24 25[] SERIAL OUT
NC —No internal connection
PRODUCTION DATA documents contsin information . Copyright © 1989, Texas Instruments Incorporated
current as of publication dete. Preducts conform to b
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?t
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T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

STROBE

/1
CLK —-®OO> [+}}
0—4' >
R2
32.8IT
STATIC . az
SHIFT
DATA IN ——D— REGISTER . . 28 OUTPUTS
. . Q3 THRU Q30)
. . NOT SHOWN
R31
r32
NG SERIAL
I Ve ouT
FUNCTION TABLE
FUNCTION | CONTROL INPUTS | SHIFT REGISTERS OUTPUTS
CLOCK | STROBE R1 THRU R32 SERIAL Q1 THRU Q32
[l X Load and shift? R32
LOAD Determined by STROBE
Nol X No change R32
STROBE X L As det ined ab R32 All high impedance
X H S Getermined ABOVE | g3 | R1 thru R32

H = high level, L = low level, X = irrelevant, |

= high to low transition.
t R32 takes on the state of R31, R31 takes on the state of R30,
and A1 takes on the state of the data input.

R2 takes on the state of R1,
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

typical operating sequence

DATA INt | VALID I IRRELEVANT
SHIFT REGISTER
| INVALID ] VALID
CONTENTS

STROBE I I
QUTPUTS OFF STATE I VALID I OFF STATE

1Only 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 4 _— OUTPUT OUTPUT
GND - '1 l - | -~ ——a—anD GND

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

Supply voltage, Vo {see Note 1) . ... ... ... . . -04Vto?7V
On-state Q output voltage, VO . . .. ... i ~0.4Vto126V
Off-state Q output voltage, VO .. .. .. ... -0.4V 1t 180V
Input voltage .. ...... .. ... ... -0.4VtovVcc+04V
Serial output voltage . . ... ... ... ... -0.4VtoVcc+04V
Q output on-state time duration (seg Note 2) . ... ........... ... .. ... 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 3} . . ... . ... ... ... 1025 mW
Operating free-air temperature range, TA. ... ... ... i 0°C to 70°C
Storage temperature ranNge . .. ... ... ... e -55°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds . .. .......... .. ... ... 260°C

NOTES: 1. Voltage values are with respect ta 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 mW/°C.

TeExAas Qf
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Ve 4 5 6 \
Peak on-state Q output voltage, VQo(on) 110 \
v =4V 3.2
High-level input voltage, Viy ng ~6v 238 \
. Vee =4V 0.8
-level , v
Low-level input voltage, V|_ VY 12
Output current, Ig (TA = 26°C) 220 mA
Clock frequency, foiock 200 kHz
Pulse duration, CLOCK high or low, twCLK 1.57 us
Pulse duration, DATA, typ 5 us
Pulse duration, STROBE, twSTRB 2 kS
Setup time, DATA IN before CLOCKJ, tg, 1 us
Hold time, DATA IN after CLOCKS, t, 1.2 us
Operating free-air. temperature, Tp 0 70 °C
1t The minimum clock period is 5 us.
electrical characteristics, VGC = 5V, TA = 25°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
VoH High-level output voltage | SERIAL OUT IpH = -0.1 mA 4.5 v
Q output loL = 180 mA [] 10
Vor Low-level output voltage outputs oL = v
SERIAL OUT IpL = 0.1t mA 0.5
0ot} Off-state output current Q outputs Vol = 110V 1 uA
loL Low-level output current | Q outputs VoL = 16 V 220 mA
hH High-level input current V| = Ve 1 pA
i, Low-level input current Vi=0 -1 zA
C; Input capacitance 18 pF
All Q outputs off 1
! Supp! t A
cc Hpply curren One Q output on 20 40| "
switching characteristics, Vcg = 5V, TA = 25°C
PARAMETER TEST CONDITIONS [ MIN TYP MAX | UNIT
tpd Propagation delay time, CLOCK to SERIAL OUT CL = 16 pF 0.2 0.6 us
tpHL Delay time, high-to-low-level Q output from STROBE or CLOCK inputs Ci - 150 oF 0.2% 0.6 us
tpLH Delay time, low-to-high-level Q output from STROBE or CLOCK inputs RL 470; ’ 0.35% 1 §s
—— - L X
t T tion time, high-to-low-level Q output 0.1 0.3
THL ranSf fon !m igh-to f)w evel Q outpu See Figures 2 and 3 us
trLy Transition time, low-to-high-level Q output 0.36 1 us

1Typical values are for clock inputs. Typical from strobe inputs will be less.

Texas {'f
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

av
CLOCK 7{ 50% 50% 50%
T —‘—"I‘_ _J- ———————— Hd
twCLKL
M tei0 ey
| | -4V
DATA IN Xso% Xso%
[ | 1v
f——to——
FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS
___________________ —_—av
cLocK LAST :
INPUT _/I\SO%
| 1v
l VoH
SERIAL OUT : 50%
| VoL
tpa —H— fe—twsTRE ¥
|
| i 4y
STROBE | 50%\_}(50%
! | |
r‘_ tDHL _" 1DLH —h—.i F—Dt—lpm_
) v
1 90% | A 90% 90% OH
Q OUTPUT
| 10% 10% Y1 I\ 10%
| N | Vor
1
l"—'DLH—’I iy —e ——e—t7it
FIGURE 2. SWITCHING CHARACTERISTICS
i
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

PARAMETER MEASUREMENT INFORMATION

[

NOTES: A. input pulses are supplied by generators having the following characteristics: ty,

t4 < 30ns, 25 = 50 Q.

B. Cy includes probe and jig capacitance

FIGURE 3. TEST CIRCUIT

5V Vpp = 100V
J 150 pF
a1 .[ AN 1
150 pF ; 270 ¢
GENERATOR DATA IN ﬁh
(See Note A) |— a2 S—AAA-
470 0
L ]
[ ]
[ ]
150 pF
GENERATOR CLK
(See Note A) [——@
Q31 }—e—r—
150 pf | 4700
Q32 —e—wA
a70 0
GENERATOR STROBE
{See Note A) @ SERIAL
our | CL = 15 pF
GND (See Note Bl

1.25 4s, PRR < 200 kHz, t, < 30 ns,
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SN751506, SN751516
DC PLASMA DISPLAY DRIVERS

VoL —Low-Level Qutput Voltage—V

Icc — Supply Current—mA
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TYPICAL CHARACTERISTICS

LOW-LEVEL Q OUTPUT VOLTAGE

vSs
FREE-AIR TEMPERATURE

T T
Vee =5V

loL = 180 mA—

0 10 20 30 40 50 60
Ta —Free-Air Temperature— °C

FIGURE 4

SUPPLY CURRENT
vs
FREE-AIR TEMPERATURE

70 80

Vee =6V
One Q

Output low
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Ta—Free-Air Temperature— °C
FIGURE 6

70 80

loL —Low-Level Output Current—mA

tpd—Propagation Delay Time —pus

LOW-LEVEL Q OUTPUT CURRENT
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FIGURE 5
PROPAGATION DELAY TIME,
CLOCK TO SERIAL OUTPUT
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F CL = 15 pF
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0.1
0
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TA—Fres-Air Temperature — °C

FIGURE 7
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SN751506, SN751516

DC PLASMA DISPLAY DRIVERS

TYPICAL CHARACTERISTICS

DELAY TIME, DELAY TIME,
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