SN55501E
AC PLASMA DISPLAY DRIVER

D2472, APRIL 19B6 —REVISED DECEMBER 1989

Controls 32 Electrodes
100-V Totem-Pole Outputs

Low Stand-by Power Consumption

All Qutputs Contain Sink and Source Clamp
Diodes

16-mA Steady-State Output Current
Rugged DMOS Outputs
CMOS Inputs

Direct Replacement for SN556501C,
SN5§5501D

description

The SN55501E is a monolithic BIDFET?
integrated circuit designed to provide the serial-
to-paraliel conversion and level translation of
data in a matrix-addressable display. This device
has diode-clamped CMOS inputs.

The Q outputs of these drivers are normally high
and can be switched either selectively or
together. Any output whose associated register
bit (in the internal 32-bit serial register) contains
a low will switch low when STROBE is low if
SUSTAIN is high. All other outputs remain high.
When SUSTAIN is switched low, all outputs
switch low independently of the data or strobe
inputs. This feature can be used to generate a
portion of the SUSTAIN pulse required in the
operation of an ac plasma display. The internal
level-shift circuits provide additional drive during
the times that the outputs switch high to
facilitate fast rise times while maintaining low
stand-by power consumption. All outputs
contain clamp diodes to the Vg2 and GND
supply inputs.

The SNS5501E is characterized for operation
over the full military temperature range of
-55°C to 125°C.
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NC —No internal connection

'BIDFETABipoIar. double-diffused, N-channel and P-channel MOS

transistors on same chip — patented process.

PRODUCTION DATA documents contain information
current as of publication date. Products cenform to
specifications per the terms of Toxas Instruments
stondard wacranty. Production processing does not
necessarily Include testing of sil perameters.
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SN55501E
AC PLASMA DISPLAY DRIVER

logic symbolt functional block diagram {positive logic)
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1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12. R32
Pin numbers shown are for the J package. :D_ a3z
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FUNCTION TABLE
INPUTS OUTPUTS
FUNCTION SHIFT REGISTER SERIAL
DATA | CLOCK STROBE SUSTAIN a1 Q2 Q3....032
Rt R2 R3...R32 DATA
LoAD H 1 H H H  Rlp R2,.R31, R32, H H H... H
L 1 H H L Rl, R2,.R31, R32p H H H H
X H H R1 R2, R3,...R32 R32 H H H....H
STROBE x n n n n n
X H L H R1, R2, R3p..R32, R32, | A1 R2 R3....R32
SUSTAIN X X X L R1, R2, R3p..R32, R32, Lt L L

H = high level, L = low level, X = irrelevant, t = low-to-high-level transition.
R1...R32 = levels currently at internal outputs of shift registers one through thirty-two, respectively.
R14...R32, = levels at shift-register outputs R1 through R32 respectively, before the most recent ! transition at the CLOCK input.

Texas
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SN55501E
AC PLASMA DISPLAY DRIVER

typical operating sequence

SUSTAIN l |
STROBE | I I I
CLOCK JARELEVANT I | | | | | |

ANY Q QUTPUT VAUD IvAuol

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL SERIAL OUTPUT
Veer Veez vVeer
OUTPUT oUTPUT
INPUT v
GND GND
GND

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

Supply voltage, Vcc1 (see Note 1) . .. .. .. e 15V
SUPPIY VOItAgE, VG2 - < o v ot e e e 100 v
INPUt VORAGE . . . . . oo e Vee1+403V
Continuous total power dissipation . . . ......................... See Dissipation Rating Table
Operating free-air temperature range, TA . .. .. ...ttt e, -55°C to 125°C
Storage temperature TANGE . . . . . . . .o vttt e s -65°C to 1650°C
Case temperature for 60 seconds: FDorFJpackage ... .............. ... .. ....... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C

NOTE 1: All voitage values are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Ta s 26°C DERATING DERATE Ta = 126°C
POWER RATING FACTOR ABOVE Ta POWER RATING
FD or FJ 1825 mw 14.6 mw/°C 25°C 365 mwW
J 1825 mW 22.0 mW/°C 67°C 650 mW

Exas R
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SN55501E
AC PLASMA DISPLAY DRIVER

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Vce 10.8 12 13.2 Vv
Supply voltage, Vcc2 [o] 100 A
High-level input voitage, Vi 0.76 Ve
Low-level input valtage, V| 0.25 Vee
Peak high-level Q output current, Igy -20 mA
Peak low-level Q output current, 1oL 20 mA
High-level Q output clamp current, lgKH 20 mA
Low-level Q output clamp current, loKL ~20 mA
Clock frequency, fclock. at or below, 25°C junction temperature {see Note 2} 0 8 MHz
Duration of high or low clock pulse, ty 62 ns
Setup time, tgy Data inputs before CLOCK?1 20 ns
Data hold time after CLOCK? 50
Hold time, tp STROBE high after CLOCK? 150 ns
STROBE high after SUSTAINT 260
Operating free-air temperature, Tp - 566 125 oc
Operating case temperature, Tc 125

NOTE 2: See Figure 3 for maximum clock frequency when devices are operated in cascade or for operation above Ty = 25°C.

electrical characteristics over recommended operating temperature range

PARAMETER TEST CONDITIONS MIN TYP! MAX UNIT
VIK Input ciamp voltage Vegr — 12V, lj = 12 mA -1 -15 \]
| = -1 mA 94 97.5
X Veer = 13.2 v, OH n
High-level Q outputs IoH = -10mA 92 945
VOH Vegz - 100V v
output voltage IoH = - 15 mA 90 935
SERIAL OUT Veel = 108V, Iy = - 100 uA 9 10
lpL = 1 mA 0.85 2
Veer — 132V, oL i
Low levei Q outputs loL = 10 mA 2 4
VoL Veez = 100V \Y
output voltage lgL = 16 mA 2.76 5
SERIAL OUT Veey - 108V, IgL = 100 xA 0.1 1
Output clamp lok = 20 mA 1 2.5
v Q output; \% -0 %
OK voltage ouputs cc2 lok = 20 mA -1.2 -28§
High-level Veer = 13.2 Vv, ViH = Vijygmin,
[T} ) 1 uA
input current Vegz — 100V
Low-levei Vegy - 13.2 V. ViL = Vi max,
liL -1 »A
input current Vceg = 100V
lcct  Supply cutrent from Voo Veet = 13.2Y, Veeg = 100 V3 0.05 1 mA
Vecer = 13.2 v, Cutputs low 0.1 1
tcc2  Supply current from Vec2 - mA
Veez = 100V Outputs high 1 5
"Typical values are at Vgoy = 12V, Tp = 25°C.
TMeasure with inputs at Vo1 and again with inputs at GND.
INSTRUMENTS
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SN55501E
AC PLASMA DISPLAY DRIVER

switching characteristics, Vg1 = 12V, Vgg2 = 100V, TA = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Delay time, STROBE to Q outputs Cp = 30 pF 250
1DHL high-to-low- SUSTAIN to Q outputs CL = 30 pF 250 ns
level outputs CLOCK to SERIAL QUT CL = 20 pF 147
Delay time, STROBE to Q outputs Ci = 30 pF 450
tDLH tow-to-high- SUSTAIN to Q outputs Cy = 30 pF 450 ns
level outputs CLOCK to SERIAL QUT Cy = 20 pF 147
TTHL Transition time, high-to-low-level Q output CL = 30 pF 200 ns
tTLH Transition time, low-to-high-level Q output CL = 30 pF 300 ns

PARAMETER MEASUREMENT INFORMATION

OUTPUT TEST

UNDER ‘T POINT
TEST R CL (Ses Note A)

LOAD TEST CIRCUIT

Vin
DATA IRRELEVANT X VALID X JRRELEVANT
viL

tuf————th——f
v
CLOCK 50% 50% H
ViL
[ —— R
! VoM
WAVEFORM 1 [See Note B] | \50%
SERIAL | | VoL
out j—t1oLH— Von
WAVEFORM 2 {See Note C) | )/50%
VoL
f—tn—l
ViH
STROBE 50% 50%
h——‘h—q | Vi
| ! | v
{ H
SUSTAIN 50% 50% |

t
‘DHLH 'DLHH‘ tDHLN— 1DLH J¢—) Vi

v
Q,, WAVEFORM 1 (Ses Note D) 90% | A 50% 90% | 0% OH
10% 10% N 10% 10% VoL
L s T

-l iﬂmt o e trin » et

v
Q,, WAVEFORM 2 (See Note £} 90% L A 50% OH
10% 10% Vou

NOTES

A. C_ includes probe and jig capacitance

B. Serial out waveform for internal conditions such that a low is registered in R32
C. Serial out wavetorm for internal conditions such that a high is registered in R32
D. Qp output with a Jow stored i associated register Ry

£. Qp output with a high stared 1n associated register R

VOLTAGE WAVEFORMS
FIGURE 1. SWITCHING CHARACTERISTICS

EXAS
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SN55501E
AC PLASMA DISPLAY DRIVER

felock —Maximum Clock Frequency —MHz

RECOMMENDED OPERATING CONDITIONS

MAXIMUM CLOCK FREQUENCY INPUT VOLTAGE LOGIC LEVEL LIMITS
Vs V8
JUNCTION TEMPERATURE VGe SUPPLY VOLTAGE
0 Vo) = 12V 10 =
9 ViIH = Vcer 9 -
ViL=0 //(\\\‘“
8 [ (SYMMETRICAL CLOCK PULSE) 8
7 \SZWLEL\%\* > 7
6 | DEvicg ~T— L 6
— %
5 Cascap 3 5
E >
D DEVIC.‘?\ >
a 3 a4
£ -
3 — V‘Lmal
2 2
1 1
0 0
25 50 7 100 126 10 1 12 13 14
Tj—Junction Temperature — °C Vce1 —Supply Voltage —V
FIGURE 2 FIGURE 3

THERMAL CHARACTERISTICS

junction temperature formula

TJ = Ta + PpDRg

where
Ty = virtual junction temperature
TA = free-air temperature
Pp = average device power dissipation
Ry = thermal resistance (junction-to-air, Rgja. or junction-to-case, RgjC)

PACKAGE RgJa ReJgc
FD or FJ 68°C/wW 20°C/wW
J 45°C/W 12°C/W
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