SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

D3313, OCTOBER 1989

Each Device Drives 34 Electrodes SN55563A . . . FJ PACKAGE
(TOP VIEW)
Selectable Open-Source or Open-Drain
Output CChornont oo =
00000000009
® Outputs Rated at 225 V ﬁ‘g"g"j";‘;’f;—d“d—;"‘—;‘;‘a’)
® Output Current Capability: ai2917 39} vees
-90 mA to 150 mA Q13ps 38} veez
Q14]9 37(] DATA IN
® CMOS-Compatible inputs aisf]10 36[] POSITIVE WRITE
aiefin 35(] veer
[ ] -
Very Low Steady-State Power Consumption a17f2 saNiC
o Q1813 33 vss
description atefl1a 220 cLock
The SN55563A and SN55564A are monolithic Q20115 31(J ENABLE
BIDFETT integrated circuits designed to drive the 02! 16 30(] SERIAL OUT
row elactrodes of an electroluminescent display. 322 H'7 29 a3a
All inputs are CMOS compatible. If the Positive 18 19 20 2122 2324 2626 27 28
Write input is high, the Q outputs act like open- OIEON2RL LD
source outputs and output data is not inverted [eNeNeReNoNoNoNeNelee]
with respect to input data. if the Positive Write
input is low, the Q outputs act like open-drain SNS55564A . . . FJ PACKAGE
outputs and output data is inverted with respect (TOP VIEW)
to input data. The SN65564A output sequence O
has been reversed from the SN55563A for ease 3535588838885
in printed circuit board layout. /IO T O Ty
6 5 4 3 2 14443424140
Typically, composite Vcc2, Vcca. and Vss Q23 §§7 39{] Vces
signals are externally generated by a high- Q22 [}s 38(} Vcez
voltage switching circuit. Serial data is entered Q21 1o 37(] DATA IN
into the shift register on the high-to-low Q20 [}10 36[] POSITIVE WRITE
transition of the clock input. A high Enable input Q18 11 35E vce
allows those outputs with a high in their Q18 12 3aJN/C
associated register to be turned on, causing the Q17 113 33[] vss
corresponding row to be connected to Vcc2 216 1 32(] §L2CK
when Positive Write is high or to Vgg when  @1% ]12 3‘E sleiILEOUT
Positive Write is low. VCc3 may be tied to VCC2 glg %17 22[ a1
or held 5 to 15 V above V¢ 2 for better VOH
e - . 1819 20 2122 2324 2526 27 28
characteristics. The Serial Output from the shift =Tttt Tt T T Y T
reg|§ter may be used. to cascade additional N-ogEE8S g89
devices. This output is not affected by the goo
Enable or Positive Write inputs. NC—No internal connection
The SN55563A and SN55564A are
characterized for operation over the full military
operating temperature range of - 55°C to
125°C.
1 BIDFET-Bipolar, double-diffused, N-channel and P.channel MOS transistors on the same chip — Patented Process
PRODUCTION DATA decuments contain information i Copyright © 1989, Texas Instruments Incorporated
curvent as of publication date. Preducts conform to
ifications the torms of Taxas Instruments
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SN55563A, SNH5564A
ELECTROLUMINESCENT ROW DRIVERS

LOAD FUNCTION TABLE

CONTROL INPUTS SHIFT REGISTER OUTPUTS
FUNCTION POSITIVE
CLOCK ENABLE R1 THRU R34 SERIAL Q1 THRU Q34
WRITE
LOAD ) X X Load and ShiftT R34 Determined by Enable and Positive Write
Nol X X No Change R34 Determined by Enable and Positive Write
1TRegister 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 OUTPUTS
FUNCTION CONTENTS Rn FOR
POSITIVE R1 THRU R34
CLOCK ENABLE . SERIAL Qa1 THRU Q34
WRITE (Determined Above)
X L X X R34 High-Impedance
OuUTPUT 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?
SN55563A SN55564A
CMOS/EL DISP CMOS/EL DISP
(38) 8.
veez 3o [© oraN suppLY] veez ‘(23: {5 DRAIN SUPPLY)
Vss [ & source suppLy] Vss [{ source suppLY]
EnasLe 310 EN3{OUTPUT ENABLE] enasLe 31 EN3[OUTPUT ENABLE]
posITIVE _(36) EN2(OUTPUT SELECT) posiTIve 136} EN2IOUTPUT SELECT]
WRITE WRITE
SRG34 SRG34
crock B2 Inbcqjs clock 32 mapcoit
- | I - C
DATA
3n 235@ 37) 2,351
DATA IN 10 7,30 (40) a1 iN 10 g 7.39) {29} a1
2,3 2.3
>4 E,sggﬁoz >4 730 128) a2
L] . . . . .
. . . . . .
. L] . . L] .
2.30 2.3T
> i,sgg——”" ate ® 7 aop> JULLIP
2.3 2.3
> o4 112 g1y 04 NG WL
. . L [ - .
. . . . . .
. L] L] . L] L)
2.3C 2,37
> - ; l (28) > 41)
33
;,3% Q 2, 3;‘; Q33
.3 2.3
> i,agg—‘g’—oa 330 1401 34
(301 sgriAL {30} semiaL
ouT ouT

$These symbols are in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12.
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SN55563A, SN55564A

ELECTROLUMINESCENT ROW DRIVERS

logic diagram {positive logic)

Veez
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DATA IN
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schematics of inputs and outputs
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r 31 STAGES
3 {Q3 THRU Q33)
® NOT SHOWN

SERIAL OUT

|7l

EQUIVALENT OF EACH INPUT

veet o o—o

TYPICAL OF ALL Q OUTPUTS
Vees
Vcez

SERIAL QUTPUT

J Vees

OUTPUT
INPUT 99— Vv OUTPUT
Vss P A Vss /; - Vss
EXAS {’P
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

typical operating sequence

cLOCK m U _____ VIH
T ettt vir

ENABLE I | l | —————— ViH
Vss

POSITIVE ViH
WRITE v
ss
1
veez +HV
and Vcea

SYSTEM GND
Vss SYSTEM GND

———————————————— +Hv?
FIRST
QUTPUT
SYSTEM GND
——————— +Hvt
SECOND
OUTPUT
SYSTEM GND

NEGATIVE WRITE CYCLE

POSITIVE — T T e . e — e e —— — - ViH
WRITE Vss
Vee2 t

and Vg3 Vselect

SYSTEM GND
Vss \ ’ \ ’
________ HvT
SYSTEM GND
FIRST
OUTPUT .
————————————————— HV
SYSTEM GND
SECOND
OUTPUT
________ Hvt

THY = high voltage
Vselect is a voltage level between V2 of the column driver and Vgg.

Texas “?
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

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

Supply voltage, VCc1 fsee Note 1) ... .. oot
SUPPIY VOIAGE, V2 - -+« o v e oot e e et e e e
SUPPIY VOItAGE, VOB - -+« c v oo e e ettt e

SUPPly VOIAge, VS - . . o vt e

INPUt VORAGE . . . .o

Continuous total power dissipation at {(or below) 25°C free-air temperature

(S8 NOTE 2) . o o ittt et e e e
Operating free-air temperature range .. ............. ...
Storage teMPErature FNGE . . .. ... ...ttt nnne et

1826 mW

-55°C to 125°C
~65°C to 150°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 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, Voci 10.8 12 13.2 A"
Supply voltage, Vcc2 Veces-15 Vees v
Supply voltage, Vcc3 [o] 225 \%
Supply voltage, Vsg 0 -225 A"
High-level input voltage, V|4 0.75Veet Veey +0.3 \
Low-level input voltage, VT -0.3 0.25Vcct Vv
High-level output current, lgH -80 mA
Low-level output current, IoL 160 mA
Output clamp current, IgK +150 mA
Clock frequency, fclock 1 MHz
Pulse duration, Clock high or low. twCLK 126 ns
Setup time, data high or iow before clockl, tgy1 100 ns
Setup time, Clock low before V2t or Vgsi, tsu2 300% ns
Setup time, Enable high before Voeat or Vgsl, tgy3 300% ns
Setup time, Positive Write high or low before Vccat or Vsgl, tsug 3001 ns
Hold time, data high or low after clocki, th1 100 ns
Hold time, Clock high after Vecal or Vgst, the 300% ns
Hold time, Enabie high after Vg2l or Vgst. tha ot ns
Held time, Positive Write after Vool or Vgst, tha o¥ ns
Hold time, Enable low between successive Vcc27, ths 123 us
Hold time, Enable low between successive Vgs!, the 300% ns
Operating free-air temperature, TA -55 125 °C

1The 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.
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

electrical characteristics over recommended operating ranges of V1 and free-air temperature range,
Vce2 = 225V, Vgoe3 = 225 V, Vss = 0 (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX | UNIT
) Off-state Q output t Vo = 226V L A
bt rren’
Ofoff) state Q output currel Vo = 0 150 u
Iop = -70 mA, V =12V V -40
High-level Q outputs 0 L cc1 cc2
VOH output voltage o = -90 mA, Veer = 12V Vg2 -45 \
i 9 Serial Out o = —100 4A,_ Vooy = 12V 105
Low-level Q outputs Ip = 1560 mA 30
VoL " v
output voltage Serial OQut o = 100 sA 1
[I1%] High-level input current ViH = Veet 100 pA
T8 Low-level input current ViL=0 -100 A
One Q output high 4
[ Suppl t f \ A
e UPPly current from VEei All Q outputs low or high impedance 2 ™
One Q output high, Veg1 = 12V 10 mA
Icca Supply current from Veca?t All Q outputs low or high impedance,
200 kA
Veer = 12V
switching characteristics over recommended operating range of Vgc1, TA = 25°C
PARAMETER TEST CONDITIONS MIN MAX | UNIT
Propagation delay time, low-to-high
tPLH pag . v me, lowrtenig 400 ns
level serial output from clock CL = 50 pF to Vgg,
Propagation delay time, high-to-| See Fi 3and 4
tPHL ropag 'I n delay time, high-to-low igures 3 an 400 ns
level serial output from clock

Ylocs is measured with Voeo and V3 shorted together.

PARAMETER MEASUREMENT INFORMATION

J[&——WCLK ——P)
|

CLOCK

I | - Vu
M———twCLK ——pl
]
14—tsu1—Prt—th1—|
: | ViH
DATA IN VALID
Vi

FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS

Texas
INSTRUMENTS
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

PARAMETER MEASUREMENT INFORMATION

VIH
CLOCK | I

I
—tsu2 —pj je——thz —»

|
90% J——— Tk . . ViH
ENABLE ’I : : 0% N _50% 5oy[

|
I | ——tn5. thg—P
thy

| |
[ tsu3 -9
|
POSITIVE VIH
WRITE Vi
veez! | e e e — — - — +HV
and Vce3
-~ —SYSTEM GND
| I —~ — — SYSTEM GND
90% 80%
|
t
vss 10%
—————————— -HYV

TTiming waveforms are with respect to V2 or Vgs, as appropriate.

FIGURE 2. CONTROL INPUT TIMING VOLTAGE WAVEFORMS

- —— = ——-VH
cLock 50%
|
| | viL
- tPLH I tPHL D
: — & : ——~-Vou
DATA OUT 50% 50%
VoL

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

OuTPUT
UNDER PY TEST
TEST I POINT

TCL includes probe and jig capacitance.

FIGURE 4. LOAD CIRCUIT
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