SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

SGLS030 ~ D3313, OCTOBER 1989

® 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 SN55564A are monolithic
BIDFETT integrated circuits designed to drive the
row electrodes of an electroluminescent display.
All inputs are 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 data. If POSITIVE WRITE is low,
the Q outputs act like open-drain outputs and
output data is inverted with respect to input data.
The SN55564A output sequences are reversed
from the SN55563A for ease in printed-circuit-
board fayout.

Typically, composite Vogo, Veea, and ground
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
CLOCK. A high at the ENABLE input aliows those
outputs with a high in their associated register to
be turned on, causing the corresponding row to be
connected to Voo when POSITIVE WRITE is
high or to ground when POSITIVE WRITE is low.
VceoamaybetiedtoVggoorheld5Vio 15V above
Ve for better Vou characteristics. 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.
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NC - No intermal connection

The SN55563A and SN55564A are characterized for operation over the full military operating temperature

range of -55°C to 125°C.

tBIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip. This is a patented process.
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

SGLS030 - D331

3, OCTOBER 1989

—
LOAD FUNCTION TABLE

CONTROL INPUTS SHIFT REGISTERS OUTPUTS
FUNCTION
CLOCK ENABLE P%?;IT.::E R1THRUR34  (geRiaL Q1 THRU Q34
Load 1 X X Load and shiftT R34 Determined by ENABLE and POSITIVE WRITE
oa Nol X X No change D34 Determined by ENABLE and POSITIVE WRITE
1 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
CONTROL INPUTS gg:‘frTEZE_gl:TEFgSR OUTPUTS
n
FUNCTION
POSITIVE R1 THRU R34
K
CLOCK ENABLE o (Determined Above) SERIAL Q1 THRU Q34
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-low transition
logic symbolst
SN55563A SN55564A
a8 CMOS/EL DISP a8 CMOS/EL DISP
Veez [©DRAIN SUPPLY] Veez 33| [SPRAIN SUPPLY
Vss 31 [2 SOURCE SUPPLY] Vss 31| [©SOURCE SUPPLY
ENABLE ENS[OUTPUT ENABLE]) ENABLE 21| EN3[OUTPUT ENABLE]
POSITIVE 36 | EN2[OUTPUT SELECT] POSITIVE 38 | EN2[OUTPUT SELECT]
WRITE T WRITE * SRG
cLock —Sp o1 cLOCK —bﬁ Cii—
. C I r r
37 233 37 233
DATA IN 1D > ixang | 40 mDATAIN——— 1D > 35 2
23°% 230
> Faof~ 1 4 > 530 28
L] L] L ] * L ] L ]
L] L] ® - * L]
L] L L ] [ ] * L ]
2,3% 233
> Faaf~ 11 a6 > 230 12 a8
23°% 233
> Faaf 1 12 g7 > 330 LLEIPPS
[ ] . ] * * [ ]
L] L ] [ ] * . *
[ ] L [ ] - L ] L]
2,3°% 237
> Faof~4 28 qas > 330 N qss
23°% 2,33
> iang—:ou > 232 ;: Q34
SERIAL SERIAL
ouT ouT

¥ These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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logic diagram (positive logic)

SN55563A, SN55564A

ELECTROLUMINESCENT ROW DRIVERS

SGLS030 - D3313, OCTOBER 1989
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WRITE *—t[::)~J
oY)
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DATA IN li0 | A1 '@ = i
CLOCK c1
—a=e
1D Rz"_D D_, i
ct
[ K] . [ 3K ° 31 Stages
[ ° o0 ° (Q3 thru Q33)
LK e L L4 Not Shown

Vss | 1D
c1
N
P SERIAL QUT
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS SERIAL OUTPUTS
Vees
Veet + J — Veez *—9 vVeot
= _JJ
Output
Input ) —_— Output
Vss /% ’1 .] Vss /;7 1 hd Vss
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

SGLS030 - D3313, OCTOBER 1989

typical operating sequence

CLOCK VIH
l-—l L—' ————————————— Vss
I_I ———————————————————————— ViH

DATA IN

Vss
ENABLE vss
POSITIVE WRITE CYCLE
Vi
POSITIVE H
WRME— - ————— — — —— e ——— Vss
——————— + Hvt
Veez
and Vgo3
System GND
Vss System GND

——————————————————— + HVT
First
Output
System GND
———————— + Hvt
Second
Output
System GND

NEGATIVE WRITE CYCLE
POSITIVE == — — — — — — — — - — — e VIH
WRITE v
1
Vee2
and Vogs Vselectt

System GND
Vss \ / \ /
_______ Hvt

System GND
Flrst
Output \ /
———————————————————— Hvt
System GND
Second
Output
——————— HvT

T HV = high voltage
$VgELEGT s a voltage level betwsen Vo g of the column driver and Vss.

’ItxAs@
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SN55563A, SN55564A
ELECTROLUMINESCENT ROW DRIVERS

SGLS030 — D3313, OCTOBER 1989

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

Supply voltage, Vog1(seeNote 1) ... oo e 15V

SUPPlY VORAGE, Vo02 - ot v it e e i e e e 230V

SUPPIY VORBGE, VO Ga v tvrtvttit it et sttt ittt nass e cas e enss 230V

SUPPlY VORAGE, VGG + - ov ettt i e e e -230V

INPULVOIAGE range, V| . ..ot it i i i i r et e et -0.3VtoVger1 +03V

Continuous total power dissipation at (or below) 25°C free-air temperature (see Note 2) ........ 1825 mW

Operating free-air tomperature range ...........c...ciiiiiiiiiiniiriiienieeenes, —55°C to 125°C

Storage temperature FaNge .. ... ..ctitiriani et ittt ity —65°C to 150°C

Case temperature for 10 88C0NAS .. ... ... .t ittt i e e e 260°C

NOTES: 1. Voltage values are with respect fo Vgg.
2. For operation above 25°C free-air temperature, derate to 365 mW at 125°C at the rate of 14.6 mW/°C.
recommended operating conditions (see Figures 1 and 2)
MIN NOM  MAX UNIT

Supply voltage, VcC1 10.8 12 13.2 \'2
Supply voltage, Voc2 veea-15 vees "
Supply voltage, Voca [} 225 v
Supply voltage, Vss 0 ~225 \'4
High-level input voltage, V|4 0.75Vcey Vee1+0.3 v
Low-level input voltage, Vj_ -o0.3t 0.25Vce \Y
High-level output current, lon -90 mA
Low-level output current, Io| 150 mA
Output ciamp current, loK +150 mA
Clock frequency, fejock 1 MHz
Pulse duration, CLOCK high or low, tw(CLK) 125 ns
Setup time, DATA IN high or low before CLOCK({, tg1 100 ns
Setup time, CLOCK low before Vcg2? or Vssi. tsu2 300% ns
Setup time, ENABLE high before Voot or Vs, tsua 300t ns
Setup time, POSITIVE WRITE high or low before Voot or Vgsl, tsug . 300% ns
Hold time, DATA IN high or low after CLOCK{, th1 100 ns
Hold time, CLOCK high after Vgg24 or Vsst, the 300% ns
Hold time, ENABLE high after Voca} or Vst ths ot ns
Hold time, POSITIVE WRITE after Vocai or Vgst, tha o} ns
Hold time, ENABLE low between successive Vocat, ths 12¢ us
Hold time, ENABLE low between successive Vgg 1, the 300% ns
Operating free-air temperature, TA -55 125 °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.

¥ 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

SGLS030 -~ D3313, OCTOBER 1989

electrical characteristics over recommended operating ranges of Vo1 and free-air temperature
range, Vog2 = 225 V, Vg3 = 225 V, Vgg = 0 (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX | UNIT
lo=~70mA, V =12V V -40
. Q outputs (0] m CCt cc2
VoH  High-level output voitage Io =~90 mA, Voot =12V VCo2-45 v
SERIALOUT [lg=-100pA, Vogy =12V 10.5
Q outputs lo =150 mA 30
VoL  low-level output voltage utpu 0 v
SERIALOUT |Io = 100 pA 1
I Off-state Q output current Vo =225V 150 HA
- u urr
Oloff) Vo =0 -150
H High-level input current VIH = Voot 100 pA
L Low-level input current ViL=0 -100 pA
One Q output high 4
lcct  Supply current from Vo1 utput hig — mA
All Q outputs low or high impedance 2
One Qoutputhigh, Voot =12V 10 ma
I Supply current from Vooat
cC3 upply currel GC3 All Q outputs low or high impedance, Vg1 =12V 200 MA
t1cGa is measured with Vg2 and Vo3 shorted together.
switching characteristics over recommended operating range of Vg, Ta = 25°C
PARAMETER TEST CONDITIONS MIN MAX | UNIT
tptH Propagation delay time, low-to-high level SERIAL OUT from CLOCK CL =50 pF to Vgs. 400 ns
tpHL Propagation delay time, high-to-low level SERIAL OUT from CLOCK See Figures 3 and 4 400 ns

PARAMETER MEASUREMENT INFORMATION

{‘— tw(CLK)_’:

CLOCK

— M(CLK);—”

e
X

XXR..

viL

Figure 1. Input Timing Voltage Waveforms
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SN55563A,

SN55564A

ELECTROLUMINESCENT ROW DRIVERS

SGLS030 ~ D3313,

, OCTOBER 1989

PARAMETER MEASUREMENT INFORMATION

CLOCK I
i
— tgug —» ‘H-— thga —»
| |
0% 1 N -
ENABLE / | ! : * 50% 50%
I ! — ths, thg ——»!
> tau3 r_ll_"_ tha !
{ ] L
POSITIVE 90% | | 180%
WRITE ) 10% | : 10%._|
| ] | |
]
——>— tg4 I}-I—n— the
l S

Veoat | 90% |
and Vooa | I\!
10% 10%
|
90% 90% T
vgst \ |
10% )

t Timing waveforms are with respect to Voo or Vs, as appropriate.

Figure 2. Control Input Timing Voltage Waveforms

v
| [ L
—— tpLH ——— tpHL
‘ ! 4 & —!- ————— VoH
SERIAL OUT 7[ 50% % 50%
- VoL
Figure 3. Voltage Waveforms for Propagation Delay Times, CLOCK to SERIAL OUT
Output Under Test J: Test Point
CLt
Vss

¥ C includes probe and jig capacitance.
Figure 4. Load Circuit

System GND

System GND
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