SNG65563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

D3223, MAY 1986 REVISED DECEMBER 1389

Each Device Drives 34 Electrodes SNGG563A. SN75663A . . . FN PACKAGE
(TOP VIEW)
Selectable Open-Source or Open-Drain

- O
Output 5083858563385
Outputs Rated at 240 V 6 65 4 3 2 14443424140
Output Current Capability: g:g %; ;ZE zggg
— 150 mA to 100 mA (SNSSj) a1afje 37[] oATA IN
—150 mA to 120 mA (SN75) aisfjio : 36[} POSITIVE WRITE
CMOS-Compatible Inputs Qig [l slvees
Q1712 3a{INC
Very Low Steady-State Power Consumption [o3¥:1 1K 33{] vss
Qig]i4 32[] cLoCK
description Q20[]1s 31 ] ENABLE
16 :
The SNB5563A, SNB5564A, SN76563A, and 21 H1° of SERiAL ouT
SN75564A are monolithic BIDFETT integrated 222D S e
N9 : ! g 1819202122 2324 2526 27 28
circuits designed to drive the row electrodes of e T e I IaTat
an electroluminescent display. All inputs are NaNRERE28599
[=NeReNoNeloNoNeNoNo N

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 SNB5564A. SN75564A . . . FN PACKAGE
data. If POSITIVE WRITE is low, the Q outputs (TOP VIEW)

act like open-drain outputs and output data is g § g 'é § § % é § § §
inverted with respect to input data. The P
SN65564A and SN75564A output sequences 6 5 4 3 2 14443424140
are reversed from the SN65563A and Q23 [j7 39% vees
SN75563A for ease in printed circuit board a2z [j8 38} Veea
layout. Q21 f]9 37(] DATA IN

- Q20 fJro 36[] POSITIVE WRITE
Typically, composite VCC2. VCC3. and ground Qtg P as(] Veer
signals are externally generated by a high- Q18 [112 3a{] NC
voltage switching circuit. Serial data is entered Q17 [J13 33| vss
into the shift register on the high-to-low Q16 [J1a 32(] CLocK
transition of CLOCK. A high at the ENABLE input Q15 15 31{] ENABLE
allows those outputs with a high in their Q14 [116 30(] SERIAL OUT
associated register to be turned on, causing the a3 [1v7 29l an
corresponding row to be connected to VG2 18 19202122 2324 2526 27 28
when POSITIVE WRITE is high or to ground Ne-O@O®ON O Y O
when POSITIVE WRITE is low. VCC3 may be d5pdoQo0000o0

tied to Vg2 or held 5 V to 15 V above Vg2 e ) .
for better VQu charactaristics. SERIAL OUTPUT ~No intermal connection
from the shift register may be used to cascade

additional devices. This output is not affected by

the ENABLE or POSITIVE WRITE inputs.

The SNB65563A and SNE65564A 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.

YBIDFETBipoIar, double-diftused, N-channal and P-channet MOS transistors on the same chip — Patented Process
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SNB5563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

LOAD FUNCTION TABLE

NT| NPUT OUTI
FUNCTION et lJPO.'S)SITIVE SHIFT REGISTER T
CLOCK | ENABLE WRITE R1 THRU R34 SERIAL Q1 THRU Q34
LOAD + X X Load and Shift! R34 Determined by ENABLE and POSITIVE WRITE
Noi X X No Change R34 Determined by ENABLE and POSITIVE WRITE
7Regn’stev R34 1akes on the state of R33, R33 takes on the state of R32, . . . R2 takes on the state of R1, A1 takes on the state of the data input.
OUTPUT CONTROL FUNCTION TABLE
CONTROL INPUTS SHIFT REGISTER ouTPUTS
FUNCTION CONTENTS Rn FOR
cLock | Eenasie P‘:vs”"" R1 THRU R34 SERIAL Q1 THRU Q34
RITE {Determined Above)
X L X X R34 High-Impedance
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-fow transition

schematics of in

puts and outputs

SN65583A, SN75663A

CMOS/EL DISP

SNE6564A, SN75564A

CMOS/EL DISP
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ENABLE s EN3IOUTPUT ENABLE| enaste 311 EN3(OUTPUT ENABLE!
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WRITE TS WRITE
clock 32 I~pcqr cLock 22!
s d _c
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These symbols are in accordance with ANSI/IEEE Std 91-1984 and (EC Publication 617-12.
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SN65563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

logic diagram (positive logic)

Veez
POSITIVE L D : ) @ —
WRITE
ENABLE |>
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31 STAGES
(Q3 THRU Q33}
NOT SHOWN

Q34

schematics of inputs and outputs

SERIAL OUT

EQUIVALENT OF EACH INPUT

TYPICAL OF ALL @ QUTPUTS

SERIAL OUTPUT

vVees
Veet Vcez 4 Veer
OUTPUT
INPUT OUTPUT
Vss Vss Vss
TEXAS “"
INSTRUMENTS
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SNB5563A, SNB5564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

typical operating sequence

CLOCK | I | I VK

——————————— Vss
______________________ V|
DATA IN I | H
vss
______ v
ENABLE I | I I "
Vss
POSITIVE WRITE CYCLE
POSITIVE Vir
ware Ves
———————— +Hyt
Veea
and Vce3
SYSTEM GND
Vss SYSTEM GND
———————————————— +Hvt
FIRST
QUTPUT
SYSTEM GND

—_—— ———— +Hvt
SECOND ’ \
OUTPUT
SYSTEM GND

NEGATIVE WRITE CYCLE

POSIVET™)— — — — — ~—————————~——7————————-° VIH
WRITE Vss
Veez ") t
and Vce3 select

SYSTEM GND
Vss \ / \ /
— Hv?

SYSTEM GND
FIRST
OUTPUT
SYSTEM GND
SECOND \ ’
oUTPUT
_______ —Hvt

'HV = high voitage
*During the negative write cycle, the Vg2 and Vs supplies are in a high-impedance state.

TEXAS ¢
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SN65563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

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

Supply voltage, VCC1 (see NOte 1) . .. .. .. . e 15V
SUPPIY VOIBEE, V2 - - - v v o vt et e et e 240 V
Supply voltage, VO a3 - - - - - o o e 240 V
Supply voltage, V88 .. . ..ot -240V
Inputvoltage . . ... .. ... .. -0.3VtoVeer + 03V
Continuous total power dissipation at (or below) 25°C free-air temperature
(888 NOTE 2). .. . . . e 1700 mwW
Operating free-air temperature range: SNB65563A, SN65564A . ... . ... ... .. ... —-40°C to 85°C
SN75563A, SN75564A . ... ... ... ...... 0°C to 70°C
Storage temperature range . . ... ... ... e e -40°C to 125°C
Case temperature for 10 seconds . . . . ... .. ... ... 260°C

NOTES: 1. Voltage 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, Ve 7.5 12 13.2 Vv
Supply voltage, Vcc2 Veea-1s Veea v
Supply voltage, Vo3 (o] 235 v
Supply voltage, Vgs . 0 -235 \
High-level input voltage, Vi 0.75Vect Vee1+90.3 v
Low-level input voltage, Vi -0.3 0.25Vec \
High-ievel output current, lgy SNG5863A, SNE5SE4A —100 mA

SN765583A, SN765664A ~120
Low-lavel output current, lgL 160 mA
Qutput clamp current, lgK + 1560 mA
Clock frequency, folock 4 MHz
Pulse duration, CLOCK high or low, twCLK 128 ns
Setup time, DATA IN high or low before CLOCK{, tgyq 100 ns
Setup time, CLOCK low before Vgt or Vsgl, tg,2 300 ns
Setup time, ENABLE high before Vo2t or Vgsh, tg,3 300 ns
Setup time, POSITIVE WRITE high or low before Vo2t or Vgst, tgua 300 ns
Hold time, DATA IN high or low after CLOCKJ, th 100 ns
Hold time, CLOCK high after Voot or Vggt, tho 300 ns
Hold time, ENABLE high after Vet of Vgst, tha 0 ns
Hold time, POSITIVE WRITE after Vool or Vsst. tha 0 ns
Hold time, ENABLE low between SNB5563A, SN65564A 12
successive Vo2t ths SN75563A, SN75564A 10 e
Hold time, ENABLE low between successive Vgst, the 300 ns
Operating free-air temperature, T SNE5563A, SNESSE4A 40 8s °C
SN75563A, SN76564A 0 70

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

*
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SN65563A, SN65564A, SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

electrical characteristics over recommended operating ranges of VC(C1 and free-air tempsrature range,
vce2 = 236V, vee3 = 235 V, Vgs = 0 {unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX | UNIT
Vg = 235V 50
! Qff-state Q output current A
Ofoft) P Vo = 0 50 &
v High-level Q outputs lp = -70 mA Vee2 - 30 v
OF " itput voltage | SERIAL OUT lo = —100 sA. Vegq = 12V 10.5
v Low-level Q outputs lg = 150 mA 30 v
OL  sutput voltage | SERIAL OUT Ig = 100 4A 7
jH High-leve! input current VIH = Vcei 100 uh
TR Low-level input current Vi =0 -100 uA
One Q output high 4
! S | t f V A
cc1 upely current from VEC1 All Q outputs tow ar high impedance 2 m
One Q output high . 10 mA
t S } t f Vi
CC3  Supply current from ¥CO3 All Q outputs low or high impedance 200 | A
switching characteristics operating range of Vg1, TA = 25°C
PARAMETER TEST CONDITIONS MIN MAX | UNIT
Pro tion delay time, low-to-high
_ ropagati elay time, low-to-hig 400 ns
level serial output from clock C_ = 50 pF to Vgs,
Propagation delay time, high-to-low See Figures 3 and 4
tPHL X 400 ns
level serial output from clock

PARAMETER MEASUREMENT INFORMATION

[¢&—'wCLK —
I | ViK
cLock ] 50%
: | L
M—— twCLK —l
14— 1su1—P—th1 —pi

| ! \Y
! I "
DATA IN VALID
A

L
FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS

TEXxAS J#
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SN65563A, SN65564A,SN75563A, SN75564A
ELECTROLUMINESCENT ROW DRIVERS

PARAMETER MEASUREMENT INFORMATION

ViH
CLOCK | I

|
——1tsu2—p| J—'h2 —i
| |

———— v
90% iH
ENABLE ’I : :90%-&50% 50% j[

| |
14 tau3
! | L v
POSITIVE 0% 1 T 50% H
WRITE | 10% : i |1()% | viL
—tsua ol "—|_ﬂ— the
veez! - ——- - - - — = +HV
and Veoe3a
— —SYSTEM GND
— ——SYSTEM GND
90% 90%
' |
Vss 10%
——————————— -HV
tTiming waveforms are with respect to Vcc2 or Vgs, as appropriate.
FIGURE 2. CONTROL INPUT TIMING VOLTAGE WAVEFORMS
— — — — ——-V|y
CLOCK 60%
|
! | ViL
M- tPLH—P b= tPHL M
l o § : — — - Von
SERIAL OUT % §0% 50%
Vo

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

OUTPUT
UNDER - TES»IT
TEST POl

CLr

FIGURE 4. LOAD CIRCUIT

tC|_ includes probe and jig capacitance.
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