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MOS INTEGRATED CIRCUIT

«PD16304

W bit VACUUM FLUORESCENT DISPLAY DRIVER

DESCRIPTION

The uPD16304 is high voltage driver utilized high voltage CMOS process for Vacuum Fluorescent Display. The
uPD16304 consists of a 40 bit shift register (20 bit shift register x 2), 40 bit latch, and high voltage CMOS drivers.

All inputs are CMQOS-compatible.

FEATURES

20 bit shift register by two construction

Capable of selecting serial data or 2 bit parallel data input
High voltage output capability 200 V

High current output capability 20 mA

Full CMOS construction both logic and driver

Wide operating temperature range 40 to +85 °C

80 pin plastic QFP (3 Direction Lead)

Ordering Information

ORDERING CODE PACKAGE

uPD16304GF -3L9 80 pin plastic QFP (3 Direction Lead)

NEC cannot assume any responsibility for any circuits shown or represent tha \\

they are free from patent infringement,
NEC reserves the right to make changes at any time without notice in order (o
improve design and supply the best product possible,

© NEC Corporation 1988



PIN CONFIGURATION (TOP VIEW)
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PIN FUNCTION

SYMBOL | PIN NAME i PIN No. FUNCTION
OE Output Enable Input ; 34 ‘ Data is output while this pin is low.
’ ? ! All outputs are low while this pin is high.
578 ' Latch Strobe | 31 New data enter the latches whiie this pin is low.
at trobe In
 bateh Strobe dnput These data are stored while this pin is high.
Aq Data Input/Output of right shift 2? When S/C is high, Ay and Bq are input/output
Ay 29 terminal, Az and Bj outputs low.
B4 37 When S/C is low, Aj and By are input/output
B Data Input/Qutput of left shift terminal of Odd bit, A3 and B> are input/out-
36 put terminai of Even bit.
CLK1 30 _ Data is entered to the shift register on the low-
to-high transition of clock input. When S/C is
CLK2 35 high, CLK1 is enable, CLK2 is irretevant.
When S/C is low, both CLK1 and CLK2 are
enable,.
While this pin is high, data is shifted to the
hift di ) | right, and A terminals are data input, B termi-
- t t
R/L Data shift direction contro 42 nals are data output. While this pin is low,
Input data is shifted to the left, and A terminals are
data output, B terminals are data input.
Deta Inout Selecti | " While this pin is high, data input mode is
= t contro
S/C atla nput Selection 23 serial. While this pin is low, data input mode
t
npu is 2 bit parallel.
01 thru O Hiah Vol o 1 thru 20 Each output will be able to output 200 V,
ru
1 a0 hign Voitage Qutput 45thru 64 20 mA.
Vobi Power Supply for logic 24, 41 5V10%
Vpbo2 Power Supply for driver 21,44 30 Vto 150 V
Vss Ground 22,23
25, 26, 27,
N.C. No Connection 32,
38, 39, 40
i This pin should be open.
I.C. Internally connection 33 13 pin shou 0? :
: Don’t connect any pin.
1




TRUTH TABLE 1 (SHIFT REGISTER)

INPUTS DATA 1/0 :
— — 1 1 SHIFT REGISTER
s€ | RIL | clk1 | cik2 | A1 | A2 l B | B2 |
i 1 i H .
\ & t X I i } ; A4 —-01—02 ... .. — 039 ~ 040
‘ H | HorL X sIN | L] so L*1 ~ No Change
l 1 i X \ E : Data of O4q is output from Bq (SO).
hoo !
E t ; X B1—~040—039 . .. —02—-09
‘ T K 1
| L, HorL ; X i SO L*? | SIN Le! No Change
Lo X ‘ Data of 01 is output from A7 (SO).
‘ ‘
i ! i Ay —-01—-03 ..... - 037~ 039
‘ ‘ \ CLK 1 : Odd bit Shift
| ‘ t*2 1+2
1 | i ‘ Ay—-02—-04 . ... . — 038 —~ 040
I H . 3 CLK 2 : Even bit Shift
| ‘ _
] HorL - HorL | SIN1 SIN2 SO1 SO2  NoChange
: | i! Data of 039 is output from By.
*2 2y
L I . Data of Q4 is output from B3.
: 1
! i By~ 039037 - ~— 0304
| : CLK 2 : Odd bit Shift
12 12
| [ By ~040—~038 .. - —04—02
1‘ |
L | CLK 1 : Even bit Shift
Horl  merL  sO1  S02  SINT  SIN2  NoChange .
! T
i _ ; i f A
22 i (o2 I Data of O is output from Ay
| ‘ Data of O3 is output from Ao,
H: High level L: Low level X:HorlL

SIN: Serial Input/SO: Serial Output

«1 Agand By outputs are low because of fixing to low internally.

These pin should be open or connected

to ground externally.

«2 CLK 1 and CLK 2 operate independently.

TRUTH TABLE 2 (Driver)

OE | STB FUNCTION (04 Thru Ogag)
‘ L Outputs data of shift register. T I
- H ‘ Latches data of shift register before the transition of STB.
L All outputs are low. But latch circuit operates with straitei of data through.
. H All outputs are low. But latch circuit operates with st;e: of da;;;c;h.
H: High level L: Low level

wy




ABSOLUTE MAXIMUM RATINGS (T, =25°C, Vss =0 V)

Supply Voltage (L ogic) Vop1 —05to+7.0 V
1 Input Voltage Vi —0.5t0 Vpp1 t0.5 \
Output Voltage (Logic) Vo1 —0.5to Vpp1 +0.5 \Y
Output Voltage (Driver) Vpp2 —0.5 to 200 \
Output Voltage (Driver) Vo2 —0.5to Vpp2 +0.5 \Y
Output Current (Driver) o2 120 mA
Power Dissipation Pp 1 000 mw
Operating Temperature Topt —40 to +85 °C
Storage Temperature Tag —65 to +150 °
RECOMMENDED OPERATING CONDITIONS
ITEM ! symsoL MIN. TYP. MAX. UNIT
Supply Voltage (Logic) " Vpbi s s ss v
High Level input Voltage ViH 0.7- Va[; S 7VDD1 o WV -
Low Level Input Voltage ViL . 0 S - 6‘277\/70071”7 . \
Supply Voltage {Driver) VpD2 30 o 150 ) v
IoH2(A) o 25 mA
Driver Qutput Current e JOU
1oH2(G) -15 mA

IoH2{A) : Anode Drive Current
loH2(G) @ Grid Drive Current



ELECTRICAL CHARACTERISTICS (T3=25 °C, Vpp1=4.51t0 5.5 V, Vpp2=150 V, Vss=0 V)

T T T ;
ITEM i SYMBOL ; CONDITION ! MIN. TYP. MAX. UNIT )
High Level Output Voltage E VOH1 Logic IgH1=—1 mA 0.9.-Vpp1 Vv E
Low Level Output Voltage i VoL1 Logic lor1=1 mA ! 0.1-Vpp1 v
' VOH21 ¢ O1thru O40, lOoH2=—1 mA 148 149.5 v
High Level Output Voltage -
VoH22 | O1thru Ogp, loH2=—10mA 135 145 v
i VoLz1 . O1thruOg0, loL2=1 mA 1.2 3 v
Low Level Qutput Voltage
- VoLz22 01 thru Og0, 10125 MA 10 25 v
High Level Input Current R Vi=vpp1 1 uA
Low Level Input Current he Vi=0 V -1 uA
High Level Input Voltage ViK 0.7-Vppi1 \Y)
Low Level Input Voltage ViL 0.2-Vpp1 \
Iops " Logic Power Supply T,=85°C 1.0 mA
Suppiy Current IR
IpD2 Driver Power Supply T,=85°C 1.0 mA D
SWITCHING CHARACTERISTICS
(Ta=25°C, Vpp1=5 V, Vss=0 V, Logic C{ =15 pF, Driver C{ =30 pF)
ITEM SYMBOL CONDITION MIN, TYP. MAX. UNIT
tPHLI 100 ns
CLK1,2—Aq Bjor A B2 P [
tPLHI 100 "ons R
Propagation Delay Time e e e = - . . : .
tPHL2 650 ns
——— . CLK1, 2—01 thru Ogg . - - -
tPLH2 450 ns
TTHL 01 thru 040 2.0 us
Output Transient Time e O - . . . .
ITLH 01 thru O40 0.4 us
Maximum Frequency fmax . Duty=50 % 6.25 12 MHz
— o A . . . — .
Input Capacitance ] 10 18 : pF
3
/
TIMING REQUIREMENT (T,=—40 to +85 °C, Vpp1=4.5t0 5.5 V, Vgs= 0 V)
ITEM ! symgoL '~ MIN. TYP. MAX. UNIT CONDITION
Clock Puise Width . PWeLK i 80 ‘ ns
S Lol e e .
Strf)ti? Puise Width l PWSTB ; 80 7 o nso
OE Pulse Width ' PWOE 1 a us
I;)arta VSVetﬂurbA:I'.ime ‘ . 7‘SETUP 1 80 . ns
Data Hold Time | tHOLD 4;@}077”7 s . B o
Setup Time (CLK—STB) CtCLK-STB ! 160 1 ns
: it
>



SWITCHING WAVE CHART
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80 PIN plastic QFP (3 Direction Lead) {Unit mm)

22 . 3“_’0.4

20 s1.2 \

goonoooonnanann

—
Jo
-t

ARG RERL RGN

0.35° 109015 M|

',t_ffff -

tHe—

015748

P8OGF 80 3L9

D

1C—2240
June 1988P
Printed in Japan

FEB 1 8 1982
ozez289 V/_ &




