SN65551, SN65552, SN75551, SN75552
ELECTROLUMINESCENT ROW DRIVERS

D2743, MARCH 1983 —REVISED OCTOBER 1989

Each Device Drives 32 Electrodes N
DUAL-IN-LINE-PACKAGES
High-Voltage Open-Drain DMOS Outputs (TOP VIEW)
50-mA Output Current Capability SN65551, SN75651
CMOS-Compatible Inputs aie 1 U ais
Very Low Steady-State Power Consumption o172 2Pa1s
o183 380a1s3
description a9+ s70a12
a200s 3s[arn
The SNB65551, SN65552, SN75551, and a21 s 3s[Jaito
SN75552 are monolithic BIDFETT integrated 0227 33Jas
circuits designed to drive the row electrodes of a23[le  33P0as
an electroluminescent display. All inputs are Q24[]s 3200a7
CMOS-compatible and all outputs are high- 025 1o 310as
voltage open-drain DMOS transistors. The Q26 11 30fJQ5
SN75652 output sequence is reversed from the 02712 200 a4
SN75551 for ease in printed circuit board layout. azs dis 28[ja3
The devices consist of a 32-bit shift register, 32 Q29 (s 27JQ2
AND gates, and 32 output OR gates. Typically, Q30 J1s  26JQ1
a composite row drive signal is externally 031 e 2s[INC
generated by a high-voltage switching circuit and Q32 Q17 24[JDATA IN
applied to the SUBSTRATE COMMON terminal. SERIAL OUT [J18 23]} STROBE
Serial data is entered into the shift register on ENABLE (19 22 vece
the high-to-low transition of CLOCK. A high at CLOCK [J20  21[)SUBSTRATE
the ENABLE input allows those outputs with a COMMON
high in their associated register to be turned on SNB5552, SN75552
causing the corrgsponding row to be connected
to the composite row drive signal. When 17 Uao Q18
STROBE is low, all output transistors are turned aie2 39[Ja19
on. The Serial Data output {(SERIAL OUT) from Q153 380020
the shift register may be used to cascade Q14]s 37 g Q21
additional devices. This output is not affected by Q13s 3s0a22
the ENABLE or STROBE inputs. Q12Qs a3s[Ja23
The SN65551 and SN65562 are characterized 8: (1) E .o goz“
. 33JQz2s
for operation from —-40°C to 85°C. The asds 2P aze
SN75551 and SN75552 are characterized for
operation from 0°C to 70°C. asQro a2z
Q7 O+ 3o]JaQz2s
Q6 12 20[J 029
Q513 28[]Q30
Q4 14 27[JQ31
Q3]s 26[Q32
Q216 25[JNC
Q117 24 DATAIN
SERIAL OUT 18 23[] STROBE
ENABLE (J19 22O vce
cLock 20 21 [JSUBSTRATE

COMMON
NC - No internal connection

YBIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process.

PRODUCTION DATA decumants contain infarmation Copyright ©® 1989, Texas Instruments Incorporated
current as of publication date. Products conform to

ir:eldf:cr:liou per t;- ot:n‘:r of Texss i|nn;:mnu‘ TE

standard warranty. Production procsssing does no

necessarily Include testing of l’" plvlm!torl. INSTRUMENTS
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SN65551, SN65552, SN75551, SN75652
ELECTROLUMINESCENT ROW DRIVERS

SN85561, SN76551 . . . FN PACKAGE SNB55662, SN766562 . . . FN PACKAGE

{TOP VIEW) (TOP VIEW)
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NC —No internal connection
logic symbolst
SNB5561, SN75551 SNB5562, SN76552
85 CMOS/EL DISP CMOS/EL DISP
SUBSTRATE (21) SUBSTRATE (21)
common — |2 SOURCE SUPPLY) common 12 sounce suppLY|
sTrRope 23 v stroee 23 v3
enaste 12 _1go enaste 12 g
SRG 32 SRG 32
crock 20t oy crock 120 enbs ey i
r
oata N22_Tig Z3 & op2lq pata i 22_pp 723 b op—Zas
23 D QMQ; 23 D Qﬂoz
. . . . . H
. . : . . .
23 b o9 qs5 23 b op—Uorr
23 06 ep—aie 23 0 Oop%ag
. " . . . .
. . . : : .
. . . : : .
73 0 Oop1843 23 b oplasn
23 O Q%oaz 23 b oft28laa;
! serlaL ouT L8 srpiaL out

fThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. The svmbolQ here indicates an n-channel
open-drain output.
Pin numbers shown are for the N package

TEXAS “9
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SNG65551, SN65552, SN75551, SN75552

ELECTROLUMINESCENT ROW DRIVERS

logic diagram {positive logic)

SUBSTRATE
COMMON
STROBE ;{>—
ENABLE s
e—4
DATA IN 10 D !
CLOCK »—cb c1
—1—0Q2
‘ —
1D HD— 28 STAGES
b &> c1 . (Q3 THRU Q30)
. NOT SHOWN
o« —d e .
: : . : —f—a31
- "'4"4
l: 10 & '
p—>C1
—1—a032
l o 4
10
> |
SERIAL 0OUT
FUNCTION TABLE
FUNCTIONB CONTROL INPUTS SHIFT REGISTERS OUTPUTS
CLOCK |ENABLE | STROBE R1 THRU R32 SERIAL Q1 THRU Q32
LOAD + X X Load and ShiftT R32 Determined by ENABLE and STROBE
No ¢ X X No Change R32 Determined by ENABLE and STROBE
ENABLE X L H As determined above R32 All Q outputs off
X H H As determined above R32 Determined by R1 through R32
STROBE X X L As determined above R32 All Q outputs on

H = high level, L = low level, X = irrelevant, | = high-to-low transition.

tRegister R32 takes on the stata 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.

TEXAS
INSTRUMENTS
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SNB5551, SN65552, SN75561, SN75552
ELECTROLUMINESCENT ROW DRIVERS

typical operating sequence

VIH
CLOCK I I | I
______________ SUBSTRATE COMMON
DATA IN J—l —————— T vm

SUBSTRATE COMMON
——————— - viH
SN75561 ENABLE l ] ] I

SUBSTRATE COMMON

— — ——— —— v
SN75552 ENABLE I | H

SUBSTRATE COMMON

Vi
STROBE | I
SUBSTRATE COMMON

COMPOSITE ROW == +HV
DRIVE APPLIED TO
SUBSTRATE COMMON _ |

B
———— ——— —-HV
SN75551 ouTPUT - +HV
FLOATS
Q1 OUTPUT — - OUTPUT FLOATS »
- b
L.J_____._. ______ — - m e — = —HV
SN76552 ~ +HV
OUTPUT FLOATS
a1t ouTPUT QUTPUT FLOATS |
I-—J _________ — — — = —— —HV
SN786551 = +HV
Q2 QUTPUT _J QUTPUT FLOATS OUTPUT FLOATS
L—J ______ —_——— = = —HV
SN75662 OUTPUT - +HV
F
Q2 OUTPUT - QUTPUT FLOATS o LOATS

1
HV = high voitage L—l_ —— e = o = == —HV

NOTE: During operation CLOCK, DATA IN, ENABLE, and STROBE are referenced to the Composite Row Drive signal received st the
SUBSTRATE COMMON pin of the device.

TeEXAS {9
INSTRUMENTS
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SN65551, SN65552, SN75551, SN75552
ELECTROLUMINESCENT ROW DRIVERS

schematic of inputs and outputs

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

vee OUTPUT

Vce

_E
INPUT - [ OUTPUT

SUBSTRATE
COMMON

SUBSTRATE

I COMMON

SUBSTRATE
COMMON

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

Supply voltage, Vog (see Note 1) . .. ... . e 18V
Off-state Q output voltage, VO[off) - - - -« - -« v ot vt 225 V
Input voltage . . ... .. . . Vce+03V
Substrate common terminal current (see Note 2) .. ... ... 1.5 A
Continuous total power dissipation . . . . ........... ... ... ... . See Dissipation Rating Table
Operating free-air temperature range: SN65551, SN65552 .. ... ... .......... —-40°C to B5°C
SN75551, SN7565852 . ... ....... .......... 0°C to 70°C
Storage temperature TANGE . . . .. ...ttt e -65°C to 150°C
Case temperature for 10 seconds: FN package . . .. ........ ... ... .. ...... ... ..... 260°Q
Lead temperature 1,6 mm {1/16 inch) from case for 10 seconds: N package . ............ 260°C
NOTES: 1. Voltage values are with respect to SUBSTRATE COMMON terminal.
2. Duty cycle is limited by package dissipation.
DISSIPATION RATING TABLE
PACKAGE Ta s 26°C DERATING FACTOR Ta ~ 70°C TA = 86°C
POWER RATING ABOVE Ta = 26°C POWER RATING POWER RATING
FN 1700 mW 13.8 mw/°C 1088 mW 884 mW
N 1250 mW 10.0 mW/°C 800 mwW 650 mw
EXAS %
INSTRUMENTS
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SNG5551, SN65552, SN75561, SN75552
ELECTROLUMINESCENT ROW DRIVERS

recommended operating conditions

MIN NOM MAX { UNIT
Vee Supply voltage 10.8 12 15 v
\Z = 10.8 V 8.1 1.1
ViH High-level input voltage (see Figure 1} Vgg ~5 ?/ 1125 5.3 A
V =108V ~0. 2.7
ViL Low-level input voltage (see Figure 1) VEE TV ro; 375 v
Vo(otf) _ Ofi-state Q output voltage 0 200 v
| On-state output current, duty cycle < 1%, Vee = 10.8V, Ta = 25°C 50 mA
Olon) 564 Figures 2. 3, and 4| Ve = 16V, Ta = 25°C 80
10K Qutput clamp current -45 mA
felock Clock frequency 0 4 | MHz
tw Pulse duration, CLOCK high or low 125 ns
teu Setup time, DATA IN before CLOCK (see Figure 5} 50 ns
th Hald time, DATA IN after CLOCK (see Figure 6) 100 ns
T 0 ting free-air temperat SNB5551, SN65552 ~40 85 og
n ree-al ratur
A perating Tree-air temperature SN75651, SN75562 0 70
electrical characteristics over recommended operating free-air temperature range
PARAMETER TEST CONDITIONS MIN MAX | UNIT
10(off} Off-state Q output current . Vo = 200V 10 A
VOH High-level output voitage Serial autputs 10 = —100 4A Vee-1.5 \
Q outputs IgL = 60 mA, See Figure 3 30
-level t voit v
VoL Low-level output voltage Seria) output oL = 100 4A 7
[IT*] High-level input current VI @ Vee 1 uA
I Low-levei input current Vi =0 -1 A
Ice Supply current from Voo 250 uA
]
switching characteristics, Vg = 12V, Ta = 25°C
PARAMETER TEST CONDITIONS MiN MAX UNIT
Propagation delay time, high-to-low
tPHL ropagatio ¥ time, g 200 ns
lavel SERIAL QUTPUT from CLOCK )
- - - CL = 20 pF to ground, See Figure 6
¢ Propagation delay time, low-to-high 200 ns
PLH  lovel SERIAL OUTPUT from CLOCK
Turn- lay time, tput: = . STROBE at V¢,
teton) urn-on- delay time, Q outputs lot. = 50 mA, STROBE at C_C 500 ns
from ENABLE RL = 1.4 k@2 to 100 V, See Figure 7
INSTRUMENTS
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SNG65551, SN65552, SN75551, SN75552
ELECTROLUMINESCENT ROW DRIVERS

Vi—Input Voltage—V

RECOMMENDED OPERATING CONDITIONS

INPUT VOLTAGE LOGIC-LEVEL LIMITS

VS

SUPPLY VOLTAGE

12

Vs

SUPPLY VOLTAGE

MAXIMUM ON-STATE Q OUTPUT CURRENT

T T 80 T T
Ta = Full Range a Duty Cycle < 1%
£ Ta=25°C
10 - & +
|_—"T Minimum Vjyy $
8 = -~ 10
3
g /
3
_A
6 g 6
-3
]
“
4 < 60 v
- | Maximum Vi E
2 E 55
X
S
0 50
10 L 12 13 14 15 10 1M 12 13 14 15

Vce—Supply Voltage—-V

FIGURE 1

Vcc—Supply Voltage—V

FIGURE 2

Exas W

INSTRUMENTS
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SNG5551, SN65552, SN75551, SN75552
ELECTROLUMINESCENT ROW DRIVERS

TYPICAL CHARACTERISTICS

ON-STATE Q OUTPUT CURRENT OUTPUT SATURATION CURRENT
Vs vs
QUTPUT VOLTAGE FREE-AIR TEMPERATURE?
. 110 T r ,
110 SIA < Duty Cycle < 1%
‘é 100 P £ 100
‘l_ 90 Vee = 15V \‘\ é a0 —
g g0 \ 12 vl £ s
= vee = ~— 3
S 1o : — S P -
3 60 N1 vec = 108V [N g 7 \
3 / y SOA[+— g 60 ~
o 50 A vee = 108V
[ T 50
= 40 2
@ 5 40
5 2 )
= 30
g 20 5
2 Duty Cycle < 1% 3 20
o 10 Tp = 25°C 10
0 L : . - - 0 20 40 60 80 100
0O 20 40 60 80 100 120 140 40 -20
Vo - Output Voltage—V Ta—Free-Air Temperature— °C
SOA = Safe Operating Area
FIGURE 3 FIGURE 4

t Data for temperatures below 0°C and above 70°C apply only for SN65551 and SN65552.

PARAMETER MEASUREMENT INFORMATION

VIH
CLOCK

ViL

h—
I

( | ViH
1 |

FIGURE 5. INPUT TIMING VOLTAGE WAVEFORMS

e tru—phe—t
|
VALID

TeExas ‘Q‘-’
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SN65551, SNB5552, SN75551, SN75552
ELECTROLUMINESCENT ROW DRIVERS

PARAMETER MEASUREMENT INFORMATION

'y
J $-——————— — VoH
SERIAL OUT % 50% * 50%
VoL

FIGURE 6. VOLTAGE WAVEFORMS, SERIAL OUTPUT

——————————— ViH
ENABLE 50%

Vip

I
! —— —— —— 100V
] 90%
QOUTPUT
i | v

FIGURE 7. VOLTAGE WAVEFORMS, Q OUTPUT

TeExas Q’
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