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MOS INTEGRATED CIRCUIT

+PD6323AC

LATCH and DRIVER for FIP
CMOS LSI

DESCRIPTION

The uPD6B323AC is 2 latch and driver CMOS IC for FIP {Fluorescent Indicator Panel). For multipiex wiring
the uPD6323AC is supplied with the serial interface circuit,>21 bit shift register, 21 bit data latch and 21 outputs
The serial data transfer from the data source to the uPD6323AC is accomplished with 3 signals.

FEATURES

e Direct Connection to Battery enable.
e Wide Supply Voltage VDD = 8 to 14 (V]
® Serial Input 21 bit Shift Register Incorporated.
® Data Control by Transmission Clock (External) and Latch.
® Suitable for Static Display by Buffer Register.
® Brightness Control Enable: External Duty Control.
e Output Characteristics Vgut =40 V.
lout = 5 MA.
® 28 Pin Plastic Molded DIP {Dual In-line Package).

® Seria! interface Format: Compatible with NEC microcomputer.

NEC cannot assume any responsibility for any circuits shown or represent that
they are tree from patent infringement.

© NEC Corporation 1986



ABSOLUTE MAXIMUM RATINGS (T, =252 °C)

Supply Voltage at Vpp terminal Voo 18 \%
Input Voltage Vin —0.31t0 Vpp \
Output Voltage (3 to 13, 16 to 25 Pins) Voo to Vooo —40 (*1) \%
Output Current (3 to 13, 16 to 25 Pins) loo to lpg2o -5 mA
Operating Temperature Range Topt —40 to +85 °c
Storage Temperature Range T —55 to +125 °C
Notes: (*1); These Voltage are referenced to the Vpp.
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. | UNIT
Operating Temperature Range Topt —40 +85 °c
Operating Supply Voltage Vpp 8 14 \%
Output Voltage (3 to 13, 16 to 25 Pins) (*2) Voo t° Voao -19 ~35 l \
Output Current (3 to 13, 16 to 25 Pins) lop to lo2p B -2 -5 E mA
Input Voltage High ViH 35 | Voo } A
Input Voltage Low | ViL Vss 1 1.0 i \
SCK Frequency i tsex ‘ 1 500 ! KHz
SCK Cycle Time (*3) tkey 20 E | us
SCK High Level Puise Width (*3) tHwW 08 | ' us
SCK Low Level Pulise Width 3 | tkLw 0.9 us
Si Setup Time to SCK ! {*3) tsiK 04 I us
S! Hold Time (*3} tKsI 04 | ; us
SCK—LH Valid Time (*4) teLL 1.8 -
LH High Level Pulse Width (*4) tLHW 1.8 Ms
Bl High Level Pulse Width (*5) tBHW 0.4 us
Notes: (*2); These Volitage are referenced to the Vpp.
(*3); See Fig. 1
(*4); See Fig. 2
(*5); See Fig.3




ELECTRICAL CHARACTERISTICS (Recommended operating conditions)

CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNIT i CONDITION
VIN=V
input Leakage Current hL +10 HA IN ssor
VIN =VDD
SO Qutput Voltage High VSOH , Vpp-1 VDD (1SOH = —1mA
SO Output Voltage Low VsoL 1 Vss 05 V | lsoL=1mA
Output Voltage High ‘ {10=-5mA
P 9 gA Vo EVDD—J 5 VDD | vV o 0
(310 13, 16 to 25 Pins) | : i Op to O2p Output
Output Leakage Current L 1 10 | A ‘ v to Ve = 40 V
(3 t0 13, 16 to 25 Pins) | OLL #4 - VDD Y0
Supply Current at Vpp Terminal | k 2 ma Al nput= [High)
u rrent a ermin
pRly ~u DD @ Do - All Output = Open
Supply Voltage at Vpp Terminal | | ! Drop Vpp on latch
\Y H) 3.0 A
to Keep DATA | VooH! DATA (MIN,)
Input Capacitance i CIN 15 pF . f=1MHz
SCK.— SO Valid Time . 'KSO ! 05 | s
BI— Qp Valid Time | 1BKQ | 18 | us

Note: (*6); See Fig. 4




TIMING CHART
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FUNCTION

PIN ! . INPUT/
NUMBER iSYMBOL FUNCTION OUTPUT EXPLANATION
1 1‘ SCK Serial Clock Input INPUT The SI data are read and stored in the 21 bit
3 ' | shift register at the rising edge of SCK. DATA
i | | output from SO at the dropping edge of SCK.
2 ‘ Bl t Blanking Input INPUT ' When “’L” level signal is supplied to the BI, Og to
i ? ; O2p are active.
i ! | *“H" : Op to Ogp are disable.
: ' , ' Dimmer function is possible by external duty
'} 1 “ control.
3 ‘; Og 1 Segment and Driverj OUTPUT ‘ Outputs are, Pch MOS Open Drain.
4 L0, i for FIP | These 11 Output are the Qutputs of 11 bit output
5 l o l {Op to Oqg) ' " data latch, which can drive FIP directly.
‘ 1
6 I 04 &
7 ' 0O, 1
8 Os |
i
9 O¢

0 | o |

11 0g ?

12 Og :

13 . Oy

14 Vgs ~GND Connection to GND.

15 ' SO ! Serial data Output | OUTPUT ! Serial data output at the dropping edge of SCK.
! i 1 In case of ‘‘n’ pieces of uPD6323AC are seria!
| connected, so it is possibie to connect one to next
{ St.

16 O20 Segment and driver I OUTPUT Outputs are, Pch MOS Open Drain.

17 O1g for FIP These 10 outputs are the Outputs of 10 bit output

{011 10 O} data latch, which can drive FIP directly.

18 Osg ‘

19 047

20 O1e !

21 O1s

22 Oy4

23 Oi3

24 012

25 On ‘

26 Sl Serial data Input INPUT Serial Data Input. The Sl data are read and stored

in the 21 bit shift register at the rising edge of
SCK.




PIN f LOINPUT/
NUMBER SYMBOL | FUNCTION i OUTPUT } EXPLANATION
27 | TH |Latchand Hold INPUT |When “H" level signal is supplied to the LH, the
;Input {data of 21 bit shift register are normally trans-
| ‘ lfered to the 21 bit output data latch. At the
: 1 —
' ! ' time of the rising edge of LH; the data of 21 bit
' i 1 output data latch are hold.
| “L": The data of 21 bit output data latch are
i protected.
28 Voo Supply Voitage at Vpp = 8to 14 (V)

Vpp terminal




TIMING CHART
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APPLICATION CIRCUIT

(1) AUTOMOTIVE DASHBOARD SYSTEM
SYSTEM CONSTRUCTION

MICRO COMPUTER
A/D CONVERTER

- e

FAILSAFE IC
Temperature REGULATOR (uPD6323AC) Engine speed
H DC-DC CONVERTER 2-~3 S0 O ///
uPDE323AC 4 o o 4 o fiter
— B! 20 754 //'
(uPDB323AC) > 6 //, J
SO "
—%20 Speedmeter
—_— O1g Bl Og 5
= K} | O .
— Mile/h 4
o C Chwe ]
Cg
SO
) o 3
- 0o SCK m I —{BI 020
S| 2
0p~04 05~071012~018 019~020 .
— LH
Si SO .
— JE—— — (o} r———
SCK LH B'l K 0
= (WPD6323AC) si 0 X [ 000 r.p.m
Fuel {uPD6323AC)
tHy THy; L[H3 BIy Biy Bl3
5CK uPD7001C  p—=a— Temnperature
SO uPD 7500 series A/D
uCOMBAC series
Engine speed CONVERTER {——F el
Speed —,—
uCOM87A/D -
F
FAIL SAFE REGULATOR
ic

Each data of Engine speed, speed, temperature and fuel is divided to each group by LH control.
Each data is transfered by SI and SCK control.
FIP dimmer control is capable by Bl's duty control.



(2) 12 V FIP DRIVER CIRCUIT

BATTERY — 8~14V
VOLTAGE
Rg
cC=x
\ GRID
é RBI St
7 REGULATER |2 s
E
A\ G F
DDgo o F :
M R
8 OG E P b3 F
- 1
SENSOR 1chip o ?
(A/D CONVERTER) ———’\—V cPU LH
St
sck O20
Vss Y
L RL FILAMENT
”m
(uPDB323AC)
(3) HIGH VOLTAGE (18 to 35 V) FIP DRIVER CIRCUIT
12V
Vpp O
VDD GRID
s
0o E
G F
M
voP
o) N
20 ¥
FILAMENT
vss
(WPD6323AC) ,L
—6~-23V —6~-23V
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(4) LED DRIVER CIRCUIT

8~14V
\
oo 15853
O20 ' ¢ 2SA733
43kQ 390 Q
’r Vgs SRE13D etc. (Cathode common}
(uPD6323AC)
8~14 Vv
|
SRE613D etc. {Anode common)
VDD
43 k82 90 N
020 A
25C945
J Vss
(uPD6E323AC)
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(5) EXAMPLE OF SOFTWARE

12

Using of serial 1/0 of u-COM 75 series
Subroutine of 24 bit date transfer

START

H=0

|

HL< 05H

Loop ]

Acc+(HL}
HL+—HL-

]

SI07~4+ ACC
SI03~p«{HL)

1

START

Si0

st OuUT ANP 6,7
LHLI 05H
LOOP LAM  HL-
TAMSIO
sI0
SKI 2
Jcp $-2
DLS
Jcp LoopP
ORP 6,8
ANP 8,7
RT
RAM TRANSFER B'T
{ADD} 3 2 3 ‘1 0
0OH |03 10, 107 Op
01K 07 {Og |Os ‘io4
02H 049 1 O3p | Og | Og
I
i
03H 015 1014 {043 | 012
04H | O1g | Osg 1017 1 016
T
05H | Op3 | 022 |O21 | O20
Allot port
P53—ﬁ

——1

tH=0

RETURN



28PIN PLASTIC DIP (400 mil)
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NOTES

1) Each lead centeriine is located within 0.25
mm (0.01 inch) of its true position (T.P.) at

maximum material condition.

2) item “K” to center of leads when formed

paraliel.

K
P
i
e "{;'L 0~15"
P28C-100-400
| ITEM | MILLIMETERS INCHES ;
A | 3556 MAX. 1.400 MAX. |
e 1.27 MAX 0.050 MAX |
c 2.54 (TP) 0.100 (T.P.) J
D | 0.50°°1° 00207882 |
COF 1.1 MIN | 0043MIN |
. G 35°°3 | 0.138°°°% |
o 0.51 MIN. 0.020 MIN. |
Co 4.31 MAX. 0.170 MAX. |
Py 5.72 MAX. 0.226 MAX |
| K 1016 (TP) ! 0.400 (T.P.)
L 8.6 i 0.339
M 0268% | 0010788
LN | 0.25 0.01
KR 0.9 MIN. " 0.035 MIN.
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