DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

uPD16306A

- 64-BIT HIGH-VOLTAGE CMOS DRIVER

The uPD16306A is a high-voltage CMOS driver for flat display panels such as FIPs and ELs. It consists of a 64~

bit bidirectional shift register, a 64-bit latch, and a high-voltage CMOS driver. The logic operates on 5V (CMOS level
input) so that it can be directly connected to a microcomputer. The drivers can output a voltage as high as 80 V at
25 mAmax. Because both the logic and drivers are created by CMOS process, they dissipate only a tiny amount of
power.

FEATURES

.

.

.

64-bit bidirectional shift driver

Data control through transfer lock (external) and latch

High-speed data transfer (fmax. = 16 MHzmin., in cascade connection)
Wide operating temperature range (Ta. = —40 to 85 °C)

High-voltage output (80 V, 25 mAmax.)

High-voltage CMOS process

Polarities of all drivers can be reversed by using PC pin.

ORDERING INFORMATION

Part Number Package
uPD16306AGF-3BA 100-pin plastic QFP
(Iron lead frame: PD = 1.0 W)
uPD16306AGF-3RA 100-pin plastic QFP
(Copper lead frame: PD = 1.3 W)

Document No. $11750EJ2V0ODS00 (2nd edition)

(Previous No. IC-3620)

Date Published July 1996 P

Printed in Japan © NEC Corporation 1995
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BLOCK DIAGRAM

PC o—-o>
BLK O >c
STB © JJ\/

Note
TB — :)E > |> —O0 O
S S L1 }—:DD_

CIK o—<{>—cu<

RL O———— - RIL

B O0————+B
) I
Ses Lea

64-bit shift register 64-bit latch

Note High-voltage CMOS drivers (80 V +25 mAmax.)



NEC uPD16306A
PIN CONFIGURATION (Top View)

2388883883 8888838388848°¢2

N S A 0 0 0

E8385883 3858383883838
NC O—1 — 80— NC

Vopz ©O—2 79— Vooz
NC o3 O 780 NC
NC ©—4 77— NC
Vssz2 O—15 76— Vss2

NC ©—86 75— NC
NC ©—7 74— NC
Osz O—18 73C Oz
Q4 O—9 72— Oz
Qu O—10 710 O=
Qs O—11 70[—C Oz
O O—12 69— O
Q47 O—113 68—C Ous
Qs O—114 67—C Oz
Qe ©O—15 66— Oss
Oso O—116 65—C Os1s
Os1 017 64—C Oma
Os2 O—]18 63[C O
Oss O—119 62—C O
Osse O—20 61 Omn
Oss O—21 60— O
QOss O—122 59— Qs
Os7 ©0—123 58— Os
Oss O—24 57— Oy
Oss O—125 56— Os
Os0 ©O—126 55— Os
Os1 O—127 54— QOa
Os2 ©O—]28 53C O3
Os3s ©—129 52I—C Oz
064 o 30 - QA M T WO N OO —AM T WO NN OO 51 —© 01

S G B B B G O S A A R R

E22Ee T 5E9R sER IS E2 2]

Cautions 1. Be sure to leave pin 40 open because it is connected to the lead frame.
2. Be sure to use all the Vob1, Vooz, Vssi, and Vssz pins. Keep the Vssi and Vss2 pins at the same
voltage level.
3. Supply power to Voos, logic inputs, and Vooz in this order to protect the device from destruction

due to latch up. Turn off power in the reverse order.
Observe these power sequences even during a transition period.
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PIN FUNCTIONS

48, 49, 74,75, 77,78, 80, 81, 100

Pin Symbol Pin Name Pin Number Remark
PC Polarity reverse input 44 PC = L: Reverses polarities of all outputs
BLK Blank input 45 BLK = H: All outputs = H or L
STB Latch strobe input 43 Through at L, holds data at H
A RIGHT data 1/0 37 R/L = H: A input, B output
B LEFT data /O 36 R/L = L: B input, A output
CLK Clock input 38 Executes shift at falling edge
RIL Shift direction controf input | 41 Right shift mode at H
A->01..0u—>B
Left shift mode at L
B—0Os..01 A
O1 to Oss High-voltage output 5110 73, 82 t0 99, 8 to 30 80 V 25 mAmax.
Voo Logic power supply 42 5V+10%
Voo Driver power supply 2,31,50,79 10to 70 V
Vss Logic ground 39 Connected to GND of system
Vss2 Power ground 5,34,47,76 Connected to GND of system
NC Vacant pin 1,3,4,6,7, 32, 33, 35, 40, 46, No connection.

Be sure to leave pin 40 open.

TRUTH TABLE 1 (SHIFT REGISTER)

— Lnput —— Vo Shift Register
R/L CLK A B

H | Input Output Note 1| Right shift

H HorlL Output Hold

L L Output Note 2 Input Left shift

L Hor L Output Hold

Notes 1. Ses is shifted to the position of Ses and output from B at the falling edge of the clock.
2. Sz is shifted to the position of S1 and output from A at the falling edge of the clock.

TRUTH TABLE 2 (LATCH AND DRIVER)

Input
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Driver Output Stage

H (all drivers: H)

L (all drivers: L)
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L
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Outputs data immediately before STB goes to H
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Reverses and outputs data immediately before STB goes to H

Remark X = H or L, H = high level, L = low level
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ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C, Vss1 = Vss2 = 0 V)

Parameter Symbol Rating Unit
Logic supply voltage Voo -0.5t0 +7.0 \
Logic input voltage Vi —-0.5t0 Voo1 + 0.5 \
Logic output voltage Vo -0.5 to Voo1 + 0.5 \
Driver supply voltage Vobz ~-0.5 to 80 \Y
Driver output voltage Voz —-0.5 to Vooz + 0.5 \
Driver output current loz +25 mA
Permissible package dissipation Po 1000 mwW
Operating temperature range Ta -40 to +85 °C
Storage temperature range Tstg. -65 to +150 °C

RECOMMENDED OPERATING RANGE (Ta = —40 to 85 °C, Vss1 = Vss2 = 0 V)

Parameter Symbol MIN. TYP. MAX. Unit
Logic supply voltage Voot 4.5 5.0 5.5 \
High-leve! input voltage ViH 0.7 « Vom Voo Vv
Low-level input voltage Vi 0 0.2 « Voo Y
Driver supply voltage Vooz 10 70 \
Driver output current loLz +20 mA
jonz -20 mA

ELECTRICAL CHARACTERISTICS (Ta =25 °C, Vop1 = 5.0 V, Voo2 = 70 V, Vss1 = Vss2 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
High-level output voltage VoH1 Logic tom = —1.0 mA 0.9 + Voo1

Low-level output voltage Vo Logic lot1 = 1.0 mA 0.1 - Voo1 \
High-level output voltage Vorz1 On to Oss, lowz = —0.5 mA 69 )
Vonze O1 to Osa, lowz = =5.0 mA 65 \Y

Low-level output voltage VoL O1 10 Oss, lowz = 2.5 mA 1.0 Vv
VoLzz O1 to Osy, loz = 20 mA 10 \

High-level input current lin Vi = Voos 1.0 LA
Low-level input current lie Vi=0V -1.0 HA
High-level input voltage Vin 0.7 - Voo Vv
Low-level input voltage Vie 0.2 + Voo1 vV
Static current dissipation {bos Logic, Ta=25°C 10 LA
loos Logic, Ta = —40 to +85 °C 100 HA

lop2 Driver, Ta=25°C 100 UA

lop2 Driver, Ta = -40 to +85 °C 1000 UA
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SWITCHING CHARACTERISTICS
(Ta = 25 °C, Vop1 = 5.0 V, Vopz = 70 V, Vsst = Vss2 = 0 V, logic C. = 15 pF, driver C. = 50 pF)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Propagation delay time terLt CLK — A/B 50 ns
trLH 50 ns
terLz CLK — O1 to Oss 300 ns
trLHz 300 ns
teuLs STB — O1 to Oss 300 ns
teLHa 300 ns
trHLs BLK — O1 to Oss 300 ns
teLHa 300 ns
trHLs PC — 01 to Oes 300 ns
teLHs 300 ns
Rise time trin O1 to Oss 200 ns
Fall time trHL O1 to Oss 200 ns
Maximum clock frequency fmax. Duty = 50%, data loading 25 MHz
In cascade connection 16 MHz
Input capacitance C 20 pF
TIMING REQUIREMENTS
(Ta=-401to0 85 °C, Vop1 =4.5t0 5.5 V, Vobz = 10 to 70 V, Vss1 = Vss2 = 0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Clock pulse width PWecik 20 ns
Strobe pulse width PWsTs 20 ns
Blank pulse width PWewk 560 ns
PC pulse width PWsc 560 ns
Data setup time tseTup 10 ns
Data hold time tuoLo 10 ns
Clock-strobe time tClk-578 CLKl—STBT 50 ns




NEC 1PD16306A
SWITCHING CHARACTERISTIC WAVEFORMS
1/f Sk
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NEC 1PD16306A
PACKAGE DRAWING
uPD16306AGF-3BA (Iron lead frame)
100 PIN PLASTIC QFP (14x20)
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NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.15
mm {0.006 inch) of its true position (T.P.) at A 23.6%0.4 0.929x0.016
maximum material condition. B 20.020.2 0795'131883
C 14.0%0.2 0.551+3:3%8
D 17.6x0.4 0.693%0.016
F 0.8 0.031
G 0.6 0.024
H 0.30%0.10 0.012:33%%
| 0.15 0.006
J 0.65(T.P.) 0.026 (T.P.)
K 1.8%0.2 0.071:3388
L 0.8+0.2 0.031:3:8%8
M 0.15:382 0.00673 3%
N 0.15 0.006
P 2.7 0.106
Q 0.1x0.1 0.004+0.004
S 3.0 MAX. 0.119 MAX.
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PACKAGE DRAWING
1PD16306AGF-3RA (Copper lead frame)

100 PIN PLASTIC QFP (14x%20)

detail of lead end
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NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.15 mm (0.006 inch) of 0.009
‘ e . : (0.C ) A 23.240.2 0.913+3-992
its true position (T.P.) at maximum material condition.
0.009
=) 20.00.2 0.787*5'008
0.009
C 14.0£0.2 0.551%9008
D 17.2+£0.2 0.677+0.008
F 0.8 0.031
G 0.6 0.024
0.004
H 0.300.10 0.012%5065
| 0.15 0.006
J 0.65 (T.P.) 0.026 (T.P.)
K 1.6x0.2 0.063+0.008
0.009
L 0.8+0.2 0.03125°008
0.10 +0.004
M 0.1575:08 0.006*5°943
N 0.10 0.004
P 2.7 0.106
Q 0.125£0.075 0.005+0.003
R 5°%5° 5°£5°
S 3.0 MAX. 0.119 MAX.

S100GF-65-3BA-3
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NEC 1PD16306A

RECOMMENDED SOLDERING CONDITIONS

Please perform the soldered mounting of this product under the following recommended conditions.
For soldering methods and conditions other than those recommended here, please contact your NEC sales representa-

tive.

Surface Mount Type
For details on recommended soldering conditions, please refer to the “Semiconductor Device Mounting Technology

Manual” (C10535E).

1PD16306AGF-3BA
Soldering Method Soldering Conditions Recommended Conditions
Symbol
Infrared Reflow Package peak temperature: 235 °C, time: up to 30 sec. IR-35-00-1
(no less than 210 °C), count: once, restricted number of days: none Note
VPS Package peak temperature: 215 °C, time: up to 40 sec. VP15-00-1
(no less than 200 °C), count: once, restricted number of days: none Note
Pin Part Heating Pin part temperature: no more than 300 °C, time: up to 10 sec.,
restricted number of days: none Note

Note Thisreferstothe restricted number of days for storage after decapsulating the dry pack. The storage conditions
are no more than 25 °C and 65 % RH.

Caution Please avoid mixing use of soldering methods (except for pin part heating methods).

References
NEC Semiconductor Device Reliability/Quality Control System (IEI-1212)

Quality Grades of NEC Semiconductor Devices (IEi-1209)
Semiconductor Device Mounting Technology Manual (C10535E)
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[MEMO]
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