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0 K I SEMICONDUCTOR GROUP @23E D W L724240 000LY420 5 mm

. 1-52-13-90
OKI semiconductor |
M SC7 701 (Underdevelopment)

40-BIT GRID DRIVER

GENERAL DESCRIPTION

The MSC7701 is a monolithic IC using the high withstand voltage driver process for hybridizing
CMOS and DMOS transistors on one chip. .

The logic portion such as the input stage, shift register and latch is formed by CMOS, and the
output driver requiring a high withstand voitage is formed by DMOS transistors.

Since the pin assigment allows single side pattern formation on the printed circuit board, the
display unit size can be reduced.

The bidirectional shift register facilitates the pattern design when the devices are arranged
symmetrically with the display at the center axis.

FEATURES
® Logicsupply voltage (Ved) @ +5V
® VFdriversupply voltage (Vi) @ +130V :

® VFdriver output current

(lohvh) @ =40 mA (1 driver output high)
(lohv) : +2mA : :
e Clock frequency : 5.5MHz

® Built-in 40-Bit latch
® Built-in 40-Bit bidirectional shift register
® 60PinFLAT i’ackage
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T-52-13-90
BLOCK DIAGRAM
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T-52-13-90
PIN CONFDIGURATION

(Top View) 60 Lead Plastic Flat Package
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0 K I SEMICONDUCTOR GROUP

PIN DESCRIPTION

¢3E D W L724240 000Lu23

T-52-13-90

PinNo. | Symbol Name

Description

1 HVO . 1 | Driveroutput

20
a1 ’

60 | Hvo 40

. Each terminal is a high withstand voltage driver

output terminal to drive the grid of the VF
display tube, which corresponds to each bit of
the shift register.

. Each terminal can be directly connected to the

grid terminal of the VF display tube.

22 Vhv Driver supply
39 voltage

. This is a power terminal of the high withstand

voltage driver to drive the VF display tuve.

28 Logicsupply
voltage

. This is a power terminal of the logic portion,

36 Clear input

. This is an input terminal containing a pull-down

resistor.

. The terminal is generally kept High. The driver

output, High or Low, is driven by the output of
the corresponding latch circuit.

. When the terminal is Low, the driver outputs

are fixed to “Low” regardless of the output of
the latch circuit.

26 LS Latch strobe input

slewed, and the output of the shift register is
read into the latch circuit.

. When the terminal is Low, the latch circuit holds

the output of the shift register immediately
before the terminal is turned Low.

34 CLOCK | Clockinput

. This is a clock terminal of the shift register. The

data of the shift register is shifted at the falling
edge of a clock pulse.

32 Reset input

. When the terminal is Low; all the data of the

shift register is Low. Generally and when notin
use, connect the terminal to the V¢c terminal.

38 Shift direction

control input

. When the terminal is Low, data is shifted from 1

t0 40, and Pin 31 is a serial in terminal and Pin 30
is a serial out terminal.

. When the terminal is High, data is shifted from

40 to 1, and Pin 30 is a serial in terminal and Pin
31isaserial out terminal.

31 SI/SO Serial input/serial

output

. When the F/B terminal is Low, this terminal is a

serial data input terminal. .

. When the F/B terminal is High, this terminal is a

serial data output terminal.

30 SO/S| Serial output/serial

input

-

. When the F/B terminal is Low, this terminal is a

serial data gutput terminal.

serial data input terminal.

24 GND GND

-

. This is a grounding (GND) terminal.
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. When the terminal is High, the latch circuit is ’

. When the F/B terminal is High, this terminal isa -
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T-52-13-90
SCHEMATIC DIAGRAMS OF LOGIC PORTION INPUT AND OUTPUT
TERMINAL CIRCUITS
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T-52-13-90
SCHEMATIC DIAGRAM OF DRIVER OUTPUT TERMINAL CIRCUIT
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FUNCTION TABLE
RESET | CLK FB | susOo | Qt Q2 Q3 - Q39 | Q40 | SO/sl
L X L X L T L T
L X H L L L L L L X
HoL T\ L H H Qin [ Qan Qagn | Qasn | Qaom
H | | t L L Qin | Qan Qasn | Qaon | Qaon
H —\_ H Qan Q2n Qan Qan Qaon H H
H ! "N_| H | Qn | Qn | Qi | Qan Qaon | L L
TC LS Qn | HVOn
L X X L
H H H H
H H - L: Low Level, H: HightLevel
H L X NC X: Don‘tCare, NC: NocChange
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T-52-13-90
ELECTRICAL CHARACTERISTICS
®  Absolute Maximum Ratings
Parameter Symbol Conditios Limits Unit | Note
Logic supply voltage Vee Applicabie to logic -0.3~6.5 \Y 1
power terminal
Driver supply voltage Vuv Applicable to Vee~150 \ 1
driver power
terminal
Input voltage Vin Applicable to all -0.3~Vcc+0.3 Y 1
input teminals
Data ouptput voltage Vod Applicabletodata | -0.3~V¢c+0.3 v 1
output terminal
Driver output voltage Vohv | Applicable to all -0.3~V¢c+0.3 Vv 1
driver terminals
Power Bissipation Pd Tas25°C 860 mw
Attenuation Rate Rj-a Ta>25°C 145 ‘ouw 2
Operating temperature Top VHV= 130V - 40~ +85 °C
Storage temperature Tstg =55~ +150 °C

Notes: 1. The maximum voltage which can be applied to the GND terminal.

2. Thermal resistance of the package (between junction and
atmosphere).
The junction temperature (Tj) expressed by the equation
indicated below should not exceed 150°C.
Ti=PxRj-a+Ta(P: Maximum power consumption of IC)
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T-52-13-90
® Recommended Operating Conditions
Parameter Symbol Conditions MIN | MAX | Unit
: Applicable to logic power
Logic supply voltage Vee tergﬂnal 45 | 55 v
. Applicable to fogic power
Driver supply voltage Viy |eobical 10 | 130 v
i = 3.6 _
High level input voltage | Viy Applicable to all Vec=4.5V v
input terminals Vce=5.5V 4.4 —
Applicable to all Vee=4.5V - 0.9
Low level input voltage ViL \
input terminals Vce=5.5V — 1.1
Driver high level output 1 driver : High
| output : Hig -40 | mA
current OHVH | Other driver outputs : Low - .
Driver low level output Applicable to all driver output _
current 'oHVL | terminals 2 mA
Clock frequency f@ | Seetiming chart. - 55 | MHz
Clock pulse width twekl | See timing chart. 70 — nS
Data setup time tys | Seetiming chart. 20 T ns
Data hold time tgn | Seetimingchart. ) 45 —_ ns -
LS pulse width twis | Seetiming chart. 80 —_ nsS
CLK-LS delay time tga | Seetiming chart. 45 —_ ns
LS-CL delay time 1 tygia | Seetiming chart. 0 — . ns
CL pulse width twe | Seetiming chart. 2 - ns
Operating temperature Top |[Seetiming chart. -40 | +85 °c .
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T-52-13-
®  DC Characteristics 52-13-90

Vec=5V +10%, Viyy = 110V, Ta= —40°C~ + 85°C

Parameter Symbol Conditions MIN | TYP | MAX | Unit
' lect Allinputs : Low — —_ 50
Logic supply current Noload . : LA
Vee=5.5V  |Allinputs : High
leca 1 driver output : High — — 200
(Other driver outputs: Low
Driver supply Iqv1 No load All driver outputs : Low _— — 50 HA
current Iyva | Vee=55V 1driveroutput  :High — 1.1 1.5 | mA
High level input Vi LVee=45V [ applicable toallinput, 315 — | — |V
voltage Vec=5.5V terminals 3.85 — — v
Low level input Vi LYeem85Y | appiicable toallinput — | — |13 V
voltage Vec=5.5V terminals —_— — 165 Vv
Input leak current ULEEK | Ta =250 Input terminals except CL _ _ +1 yA
terminal
i i Vee=4.5V — 20 50 100
High level input hH <« Applicable to CL terminal HA
current Vec=5.5V 25 60 { 200
Input capacitance Cn [Ta=25C ' — 15 - pF
. Vec=4.5V 3.5 —_ .
High level data VooH |1om ~0.1ma Lo v
output voltage Vee=5.5V 45 —_— =
Vee =45V — | — | 09
Low level data Voot 1oz ~0.4ma LS v
output voltage Vee=5.5V —_— ] = 1.1
High level driver VOHVH | 154 = - 40mA 106 | — _ v
output voltae
Low level driver VOHVL |15 =2mA | 4 v
output voltae
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T-52-13-90
] AC Characteristics
Vee=5V, Vyy=200V, Ta=25°C

Parameter Symbol Conditios MIN TYP MAX Unit Note

CLK-DOUT delay time tpd See timing chart — 100 150 nS 4
and test chart.

Delaytime: L-H tam See timing chart — 0.3 1 us 56
and test chart. .

Transittime: L—H tun See timing chart —_ 2 5 ps 5
and test chart.

Delaytime: H-slL tdni See timing chart — 0.3 1 ps 5,6
and test chart. )

Transittime: H-L tini See Timing chart —_ 3 6 ps 5
and test chart.

Noted: Applicable to data output terminal.
Note5: Applicable to driver output terminal.
Note6:  tgin and Tgp are delay times from CL signal.

® Timing Chart
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TEST CIRCUIT

T-52-13-90
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Infarmation furnished by OK1 s belleved to be accurate and reliable.
Hawever, no responsibliity is assumed by OKI for its use; nor for any
Infringements of patents or other rights of third parties which may
result from Its use. No license Is granted by Implication or otherwise
under any patent rights of OKI.
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