SN55553, SN55554
ELECTROLUMINESCENT COLUMN DRIVERS

SGLS004 — D2744, APRIL 1986

® Each Device Drives 32 Electrodes SN55553 . . . FD PACKAGE
¢ 60-V Output Voltage Swing Capabllity (TOP VIEW)
® 15-mA Output Source and Sink Current
Capabllity
¢ High-Speed Serially Shifted Data Input Q23
¢ Totem-Pole Outputs Q24
® Latches on All Driver Outputs Q25
Q26
description Q27
The SN55553 and SN55554 are monolithic gig
BIDFETT integrated circuits designed to drive the Q30
column electrodes of an electroluminescent Q31
display. The SN55554 output sequence is Q32
reversed from the SN55553 for ease in printed- NG
circuit-board layout. Q1F 48 19 20 21 22 23 24 25 26 27 28
The devices consist of a 32-bit shift register, 32 FOOONXYO N™-WZ W
latches, and 32 output AND gates. Serial data is 32228z 88m<a
entered into the shift register on the low-to-high 2 ) >=3 g 3
transition of CLOCK. When high, LATCH ENABLE T r e
transfers the shift register contents to the outputs 7 e 2
of the 32 latches. When OUTPUT ENABLE is I 5
high, all Q outputs are enabled. Serial data output o
from the shift register may be used to cascade
shift registers. This output is not affected by SN55554 . . . FD PACKAGE
LATCH ENABLE or OUTPUT ENABLE. (TOP VIEW)
O M ONOWT NN~
The SN55553 and SN55554 are characterized for 8860656508808
operation over the full military temperature range o o J o ) o
of ~55°C to 125°C. 65 4 3 2 144434241 439 Q10
3BE Qg
a7jas
SGE Q7
3s[] Qe
4[] Q5
33[] Q4
32[] Q3
15 31[]Qz
18 ao[] a1
17 29 NC
18 2
FOOOXODO NTWZW
3Z=285888:¢
E.‘: © o
-
& s 2
I 5
[}

NC - No internai connection

1BIDFET - Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip. This is a patented process.
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SN55553, SN55554
ELECTROLUMINESCENT COLUMN DRIVERS

SGLS004 - D2744, APRIL 1988

logic symbolst

$N55553 SN55554
28 CMOSJEL DISP 28 CMOSJEL DISP
OUTPUT ENABLE * e | EN3 ) OUTPUT ENABLE 2 | ENe
LATCH ENABLE c2 LATCH ENABLE =—] c2
22 SRG 32 20 SRG 32
cLock =—Ppci/—» CLOCK ==—1]> C1/—
27 17 27 5 30
DATAIN 5 Q1 DATA IN =—1D 20 D 31
2 Q2 [265 Q2
* » L] L ] L] ]
* . [ ] L] [ ] L
* Y L ] 1 L ] [ ] [ ] 44
2653 Q17 2D 33— Q15
[265 31 a8 20 1 a6
* L ] [ ] L ] . L]
® L L ] ® . ®
* — L[] L] 31 L] L] | L ] 6
2D 3l—; oot [ J200> 3112 qa1
2D >3 Q32 2> 3 Q32
—18 gSERIAL OUT 18 SERIAL OUT
1 These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
OUTPUT ENABLE
LATCH ENABLE
Shift
Register Latches
DATAIN —— 11D Rt 9$c2 LC1 :)— Qa1
cLocK > C1 20
10 e—]C2 LC2 D— Q2
R2
> C1 & 20
28 Stages
. . : M (03 thru Q30)
. . . . Not Shown
1
|: 1D {c2 Qs3t
R31 LC31 :)—
> C1 2D
1D — C2 Qa2
R32 LC32 D_
> C1 20

ll> SERIAL OUT
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SN55553, SN55554

ELECTROLUMINESCENT COLUMN DRIVERS

SGLS004 - D2744, APRIL 1986

FUNCTION TABLE
CONTROL INPUTS OUTPUTS
FUNCTION on outeur| SHIFTREGISTER LATCHES
R1 THRU R32 LC1 THRU LC32
CLOCK  paap't  ENABLE SERIAL Q1 THRU Q22
Load T X X Load and shiftt Determined by R32 | Determined by
a NoT X X | Nochange LATCHENABLEY | R32 [OUTPUT ENABLE
X L X ; Stored data R32 Determined by
Lateh X H X  |Asdeterminedabove |\ oo R32 | OUTPUT ENABLE
Output X X L . Determined by R32 |AIL
Enable X X H  |Asdeterminedabove || sroENABLEY | R32 | LCT thru LC32, respectively

H = high level, L = low level,

X =irrelevant, T = low-to-high-leve! transition.

1 R32 and the serial output take on the state of R31, R31 takes on the state of R30, . . . R2 takes on the state of R1, and R1 takes on the state

of the data input.

1 New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low.

typical operating sequence

CLOCK

DATA IN

SR Contents

LATCH ENABLE

Latch
Contents

OUTPUT
ENABLE

Q Outputs

Valid Irrelevant
Invalid Valld
Previously Stored Data New Data Valld
Valid
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SN55553, SN55554
ELECTROLUMINESCENT COLUMN DRIVERS

SGLS004 -~ D2744, APRIL 1988

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS ~ TYPICAL OF SERIAL OUTPUT

Veet * J " Veez + vVeet

__I el
Output

' —

Input | Output
| J*T -~

GND _ /;:1 * GND GND

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

Supply voltage, Voot (SE8 NOe 1) ... oe.ii ittt i i e 18V
SUPPlY VOHAGE, VO Ca - - v vttt e e 0oV
IpUtVOIAgE, VI ..o e Vecor1 +0.3V
GroUNd CUITBNE ...\t ittt it ettt e e et et e e et 700 mA
Continuous total power dissipation at (or below) 25°C free-air temperature (see Note 2) ... 1825 mW
Minimum operating free-air temperature ...............c..ourirneeninereensien e, ~55°C
Operating Case temMpPerature ... ...........iiire ittt e e e e e 125°C
Storage temperature range .. ...........cieuuiurtin et e —-65°C to 150°C
Case temperature for 80 SECONAS ..........oiiuirini ittt e et e 260°C

NOTES: 1. Voitage values are with respact to network GND.

2. For opaeration above 25°C free-air temperature, derate linearly at the rate of 14.6 mW/°C.

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Voo 10.8 12 13.2 v
Supply voltage, Vo2 0 60 \
High-level input voltage, V|4 0.75Vee Veg +0.3 \
Low-level input voltage, V(i -0.3 0.25Vee \7
High-level output current, oy -15 mA
Low-level output current, o 15 mA
Output clamp current, igK +20 mA
Clock frequency, foiook: TA = 25°C 0 6.25 MHz
Pulse duration, CLOCK high or low, tw(CLi , TA = 25°C 80 ns
Puise duration, LATCH ENABLE, ty( £), TA = 25°C 80 ns
Setup time before CLOCK 4, tg,, TA = 25°C 20 ns
Hold time after CLOCK 1, ty, TA = 25°C 110 ns
Operating free-air temperature, Ta -55 c
Operating case temperature, Tc 125
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SN55553, SN55554
ELECTROLUMINESCENT COLUMN DRIVERS

SGLS004 - D2744, APRIL 1986

electrical characteristics over recommended operating temperature range, Voo = 12V,
Vgea = 60 V (unless otherwise noted)

PARAMETER TEST CONDITIONS | MIN MAX | UNIT
Q outputs lo=—-15mA 55
VoH  High-level output voltage p Q v
SERIAL OUT lo=-100 pA 10
Q outputs lo=15mA 10
VoL  Low-level output voltage o 0 AL \
SERIAL OUT I = 100 pA 1.5
IIH High-level input current (see Note 3) Vi=12V 5 pA
I Low-level input current (see Note 3) Vi=0 -5 HA
lcc1  Supply current from Voo 7] mA
Outputs high 20
| Supply current from V mA
CGC2 pply ¢ CC2 Outpults low >

NOTE 3: lj4 and Ij_ parameters are independent of Vccp and need not be 60 V for this test.

switching characteristics, Vgo1 =12V, Veg2 = 60V, T = 25°C

PARAMETER TEST CONDITIONS MIN MAX | UNIT
toLH Delay time, CLOCKT to SERIAL QUTT ) 200| s
- Cy = 45 pF to GND, See Figures 1 and 2
tpHL Delay time, CLOCKT to SERIAL OUT! 200 ns
[¢ Delay time, LE to Q output? ’ 1000 ns
DLH Al CL=45pFtoGND,  See Figures 1 and3
tpHL Delay time, LE to Q outputl 500 | us

PARAMETER MEASUREMENT INFORMATION

Output —r— Test Point

- CL =45pF

Figure 1. Load Circuit
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SN55553, SN55554
ELECTROLUMINESCENT COLUMN DRIVERS

SGLS004 - D2744, APRIL 1986

PARAMETER MEASUREMENT INFORMATION

% tw(CLK) »
| - ViH
CLOCK \ 50% / 5&; 50%
| | \ viL
—— tw(cLk) b th »
+—— tgy I |
| | ViH
DATAIN 50% X Valid X
ViL
|
| {
!‘ tDHL —» v
T M ————— OH
SERIAL OUT Waveform 1 | \
(see Note A) | VoL
|
le toLH ¥ v
SERIAL OUT Waveform 2 | OH
(see Note B) 10%

Figure 2. Voltage Waveforms for SERIAL OUT

VH
OUTPUT ENABLE /
____________________________ ViL
———————— ViH
LATCH ENABLE 50%
| | viL

tw(LE) -:‘—H '

— oLH —¥ VoH
Q Output (see Note C) |

| 10% Vv

p—eeeF 2 ——— oL

|

—————— VoH

T
Q Output (see Note D) / | lK 90%

f— DHL —¥ VoL

Figure 3. Voltage Waveforms for Q Outputs

NOTES: A. Waveform 1 is for internal conditions such that a low is clocked into R32.
B. Waveform 2 is for internal conditions such that a high is clocked into R32.
C. To measure tpi H, initially a low is stored in the latch and a high is stored in the shift register.
D. To measure tpH, initially a high is stored in the latch and a low is stored in the shift register.
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