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NEC/ MOS INTEGRATED CIRCUIT

LPD16641

SOURCE DRIVER FOR 240-OUTPUT TFT-LCD (64 GRAY SCALES)

DESCRIPTION

The uPD16641 is a source driver for TFT-LCD 64 gray scale displays. Its logic circuit operates at 3.3 V and the

driver circuit operates at 3.3 or 5.0 V (selectable). The input data is digital data at 6 bits x 3 dots, and 260,000 colors

can be displayed in 64-value outputs y-corrected by the internal D/A converter and 11 external power supplies.

Because the clock frequency is 33 MHzwmin, the uPD16641 can be used in TFT-LCD panels conforming to the VGA

standards.

FEATURES

Precharge-less output buffer

64-value output by 11 external power supplies and internal D/A converter

Level of y-corrected power supply can be inverted

Output voltage range: 2.8 Vr-pmax. (at supply voltage Vop2 of driver circuit = 3.0 V)
4.3 Ve-pumax. (at supply voltage Voo2 of driver circuit = 4.5 V)

CMOS level input

6 bit (gray scale data) x 3 dot input

High-speed data transfer: fmax. = 33 MHzwmin. (internal data transfer rate at supply voltage Voo: of logic circuit = 3.0 V)

240 outputs

Supply voltage of driver circuit selectable (Vsel = H: 3.3V, Vset=L: 5.0V)

Slim TCP

ORDERING INFORMATION

Part No. Package

UPD16641N-xxx TCP (TAB package)

The TCP is custom-made. For details, consult NEC

Document No. S10565EJ1V0ODSO00 (1st edition)

Date Published
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1. BLOCK DIAGRAM

STHB I [+— STHL
CRL/:; 80-bit bidirectional shift register xz;l (B3V)
Ci C2 Cr9 Cso
Dootoos ——]
Dioto1s —— Data register
D20to2s —— [~
STB Latch
]
Vsel Vop2 (3.3/5.0 V)
D/A converter
Vo to Vio Vss2
Output buffer
]
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2. PIN CONFIGURATION (standard TCP: uPD16641N-xxx)

COMMON

COMMON

COMMON

COMMON

Vsel

Vss2

Vbb2

V1o

Vs

Ve

COMMON

NC

NC

NC

COMMON

COMMON

Monitor pin

Va

V2

(Copper foll
surface)

I_’_I

COMMON

NC

NC

Vo

Vbb2

Vss2

COMMON

—

Monitor pin

NC

NC

NC

COMMON

COMMON

Vsel pin is internally pulled up.
Therefore, the number of input pins can be reduced by opening or short-circuiting these pins to Vss2 by means of

TCP wiring.

COMMON

NC

NC

NC

COMMON

COMMON

COMMON
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3. PIN DESCRIPTION

Pin Symbol Pin Name Description

S1t0 Sa40 Driver output Output 64 gray scale analog voltages converted from digital signals.

Doo to Dos Display data input Inputs 18-bit-wide display gray scale data (6 bits) x 3 dots (RGB).

Dio to D1s Dxo: LSB, Dxs: MSB

D2o to D2s

RIL Shift direction select input This pin inputs/outputs start pulses when two or more uPD16641s are connected
in cascade. Shift direction of shift register is as follows:

R/L=H: STHR input, S1 —» S240, STHL output
R/L =L : STHL input, S240 - S1, STHR output
STHR Right shift start pulse 1/0 RIL=H: Inputs start pulse.
R/L =L : Outputs start pulse.
STHL Left shift start pulse /0 R/L = H: Outputs start pulse.
R/L=L: Inputs start pulse.

Vsel Driver voltage selection Selects driver voltage. This pin is internally pulled up to Vooa.

Vsel = Vopz or OPEN: Vop2 =3.3V+0.3V,Vsei=L: Voo2=5.0V+0.5V

CLK Shift clock input Inputs shift clock to shift register. Display data is loaded to data register at rising
edge of this pin.

Start pulse output goes high at rising edge of 80th clock after start pulse has been
input, and serves as start pulse to driver in next stage. 80th clock of driver in first
stage serves as start pulse of driver in next stage.

STB Latch input Contents of data register are latched at rising edge, transferred to D/A converter,
and output as analog voltage corresponding to display data. Contents of initial
shift register are cleared after STB has been input. One pulse of this signal is
input when uPD16641 is started, and then device operates normally. For STB
input timing, refer to Relations between STB, Start Pulse, and Blanking Period
in Switching Characteristic Waveform

Vo to V1o y-corrected power supply Inputs y-corrected power from external source.

Vss2< V10 < Vo< Ve<V7<Ve<Vs<VasVs<V2< Vi< Vo< Vopz
Vss2<Vo<V1<Ve<sVs<VasVs<Ve<Vr<Ve< Vo< Vio < Vo2
Maintain gray scale power supply during gray scale voltage output.

Vb1 Logic circuit power supply 3.3V+03V

Vb2 Driver circuit power supply | Vsel = Vopz or OPEN: Vop2=3.3V +£0.3V
Vsel = L : Vop2=5.0V+05V

Vss1 Logic ground Ground

Vss2 Driver ground Ground

Caution Be sure to turn on power in the order V. po1, logic input, V bb2, and gray scale power (V o to V1o), and

turn off power in the reverse order, to prevent the uPD16641 from being damaged by latchup. Be

sure to observe this power sequence even during a transition period.
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4. RELATION BETWEEN INPUT DATA AND OUTPUT VOLTAGE VALUE

The 11 major points on the ycharacteristic curve of the LCD panel are arbitrarily set by external power supplies Vo
through Vio. If the display data is 00+ or 3FH, gray scale voltage Vo or V1o is output. If the display data is in the range
01+ to 3EH, the high-order 3 bits select an external powers pair Vn+1, Vn. The low-order 3 bits evenly divide the range
of Vn+1 to Vn into eight segments by means of D/A conversion (however, the ranges from Vo to Ve and from V2 to V1
are divided into seven segments) to output a 64 gray scale voltage.

Dxs (MSB) ‘ Dxa ‘ Dxs Dx2 ‘ Dx1 ‘ Dxo (LSB)
High-order 3 bits: y-corrected power selected Low-order 3 bits: 3bit D/A
(Vn+1, Vn) (range Vn to Va1 is divided into 7 or 8 segments)

' ¢

Vn
D D D Vn+1 10 Vi I
X5 X4 X3 n+l n 1
ol oo Vito V2 L
! 2
o [ o[ 1 Vato Vs T L,
0 | 1] 0 | Vitova I
0 1 1 Vato Vs I —|_5
| | | | |
1 0 0 Vs to Ve ! ! ! ! ! —!—6
1 0 1 Vs to V7 oo —!—7
1 1 0 V710 Vs e e
1 1 1 Vs to Vs 10001001101010111100110111101111 1
Dx2 to Dxo
Vob2 Vo : : .
———————— 1——————7——————‘k——————‘k——————‘r——————‘r——————‘k——————‘———kgrayscalesupplyspeuﬂed
AV N W L L Lo S A A L_] _byOOw
| |
| i i i ! 7 segments
Ve lbo N S R S I
| | |
! ! ! ! \ 8 segments
Va | N N N E b
| | | |
| ! ! | 8 segments
Vo fo N A S S A .
1 | | 1 8 segments
Vs [ e m— ) i
| ! ! ! | 8 segments
Ve [~ o I S S [ L
! | | |
j | | | j 8 segments
violoooo I Lo I Lol N -
| |
! i i i i i ! 8 segments
| |
Vo lor e e R =
! l l l l l !
| ! ! ! ! ! | 7 segments
! | | | | | !
Ve | R L L I R PN
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
I | | | | | | | I
| | | | | | | | |
I | | | | | | | I
I | | | | | | | I
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | 1
| | | | | | | |
| | | | | | | | L
Vssy V10 e - b-————- b b-—---bom b b - J-=—gray scale supply specified
0 7 F 17 1F 27 2F 37 3F by 3FH
Input data (HEX)
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Relation between Input Data and Output Voltage

Input Data

Dxs

Dxa

Dxs

Dx2

Dx1

Dxo

Output Voltage

00H
01n
021
03n
041
05+
06H
07n

Vo

Va2 + (V1—V2) x 6/7
V2 + (V1—V2) x 5/7
Va2 + (V1= V2) x 4/7
Va2 + (V1—V2) x 3/7
Va2 + (V1= V2) x 2/7
Va2 + (V1—V2) x 1/7
V2

08H
09H
OAH
OBH
0CH
ODw
OEH
OFwH

Vs + (V2—V3) x7/8
Vs + (V2 —V3) x 6/8
Vs + (V2—Vs) x 5/8
Vs + (V2 —Vs) x 4/8
Vs + (V2—Vs) x 3/8
Vs + (V2 —Vs) x 2/8
Vs + (V2—Vs) x 1/8
Vs

10H
11n
121
13n
141
15+
16+
17n

Va+ (Vza—Va) x7/8
Va+ (V3 —Va) x 6/8
Va + (Vs —Va) x 5/8
Va+ (Va—Va) x 4/8
Va+ (V3 —Va) x 3/8
Va+ (V3 —Va) x 2/8
Va+ (Vz—Va) x 1/8
Va

18+
19+
1AH
1BH
1CH
1DnH
1EH
1FH

Vs + (Va—Vs) x 7/8
Vs + (Va— Vs) x 6/8
Vs + (Va—Vs) x 5/8
Vs + (Va—Vs) x 4/8
Vs + (Va—Vs) x 3/8
Vs + (Va—Vs) x 2/8
Vs + (Va—Vs) x 1/8
Vs

201
21H
221
23H
244
251
26H
27H

Ve + (Vs — Ve) x 7/8
Ve + (Vs — Ve) x 6/8
Ve + (Vs — Ve) x 5/8
Ve + (Vs — Ve) x 4/8
Ve + (Vs — Ve) x 3/8
Ve + (Vs — Ve) x 2/8
Ve + (Vs — Ve) x 1/8
Vs

281
291
2AH
2BH
2CH
2Dn
2EH
2FH

V7 + (Ve —V7) x7/8
V7 + (Ve — V7) x 6/8
V7 + (Ve — V7) x 5/8
V7 + (Ve — V7) x 4/8
V7 + (Ve —V7) x 3/8
V7 + (Ve —V7) x 2/8
V7 + (Ve —V7) x 1/8
V7

30H
31H
321
33n
344
351
36H
37H

Vs + (V7 — Vs) x 7/8
Vs + (V7 — Vs) x 6/8
Vs + (V7 — Vs) x 5/8
Vs + (V7 — Vs) x 4/8
Vs + (V7 — Vs) x 3/8
Vs + (V7 — Vg) x 2/8
Vs + (V7 — Vs) x 1/8
Ve

38H
394
3AH
3BH
3CH
3Dw
3EH
3FH

PrRRPPFRPPPPIPRPPPPPPRPIPPPPPPPPIPRPPPPPPPIOOCOO0OO0000|00000000|00000000|0O0O000CO0OO0O0

PRPRPPPRPPPPIPRPPPPPPPOO0OO0OO0OO0O0CO00 00000000 |IRPFPPFPFPFPPPFPPIPPPPPPPPIOOCOO0ODO0OO0OO0OO0C|0OO0OO0O0CO0OOO0OO0O

PRPRFRPPPPPPOCOOOCOOOCO(PRPFRPPPRPPPPIOCOOOOOOO(RPFRPPPPPPP OOOOOOOO|RPPRPPRPPPPPIOOOOOOOO

PRPPRPPOOOO|IPFRPFPFPOOOO(PFRPFPPFPOOOO(IPFRPPPOOOOIPFRPFPPOOOO|IPFRPPPOOOO|PFRPPFPOOOO|IPFRPPFPPFLPLPOOOO

rpbpboorroo|jrprpoorrooijkprpoorrooifPpPPrPocorProOooOo(PPoOoORrPPOO|(PPRPOORPPOO|IPPOORPPOO|IPPOORLPEFROO

POFRPOFRPOFRPRO|IPOFRPOFRPOFRPOIPOFRPOFRPOPFRPO(POFRPOFRPOPRPO(POFRPOFRPOPFRPO|(POFPOFRPOFRPO|POFPOFRPOFRPO|POPFRPORFRLOPFRO

Vo + (Vs — Vo) x 6/7
Vo + (Vs — Vo) x 5/7
Vo + (Vs — Vo) x 4/7
Vo + (Vs — Vo) x 3/7
Vo + (Vs — Vo) x 2/7
Vo + (Vs — Vo) x 1/7
Vo

V1o




NEC uPD16641

y-Corrected Power Circuit

The reference power supply of the D/A converter consists of a ladder circuit with a total of 64 resistors, and
resistance Zri between y-corrected power pins differs depending on each pair of y-corrected power pins. One pair of
y-corrected power pins consists of seven or eight series resistors, and resistance Zri in the figure below is indicated
as the sum of the seven of eight resistors. The resistance ratio between the y~corrected power pins (Zri ratio) is
designed to be a value relatively close to the ratio of the y-corrected voltages V1 through Vs (gray scale voltages in 8
steps) used in an actual LCD panel. Under ideal conditions where there is no difference between the two, therefore,
there is no voltage difference between the voltage of the y-corrected power supplies and the gray scale voltages in 8
steps of the resistor ladder circuits of the uPD16641, and no current flows into the y-corrected power pins Vi through
Vo. As a result, a voltage follower circuit is not necessary.

y-corrected power pin y-corrected resistor
/ 1PD16641
Vo — o \

Ro=1.81 kQ

V1 - 1

7
Ru= 2n=3.57 kQ

V2 B i 1)

\ .
Rz =31 =312 kQ Sum of eight
i=1 y—COrreCted resistors

V3 - |3

8
Rs = Z{. =3.08 kQ

8
Re= 21 =2.90 kQ

Vs - |5

8
Rs = 21i=2.32 kQ

8
Re = 211 = 3.35 kQ

V7 - 7

8
R7=2n=3.23kQ

7
Re = 21i= 4.75 kQ

Ro = 13.5 kQ

s
L AN AAA——AAA——AAN AN AAA——AAN AN AN —8—AAN—

V1o -— 10
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Relation between Input Data and Output Data
Data format : 1 pixel data (6 bits) x RGB (3 dots)
Input width : 18 bits
R/L = H (right shift)
Output S1 S2 Ss S3g S240
Data Doo to Dos Dio to Dis D20 to D2s Dro to Dis D20 to D2s
RI/L = L (left shift)
Output S1 S2 Ss S39 S240
Data Doo to Dos Dio to Dis D20 to D2s Dro to Dis D20 to D2s

5. OPERATION OF OUTPUT BUFFER

The output buffer consists of an operational amplifier circuit that does not perform precharge operation. Therefore,
driver output current Ivoni2 is the charging current to the LCD, and IvoLi2 is the discharging current.
The chip has the driving capability to charge or discharge a liquid load with CL = 80 pF to 3 T in less than 10 us.

<LCD panel driving waveform of ~uPD16641>

Vob2 \ \
— | ;
| I I -
Sn / : : !
Vss2 | | | :
I Ui U |
I I I |
| | |
! Write ! ! Write 1
I (Ivor/lvon) I (Ivol/lvon)
| |

1 horizontal period
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6. ELECTRIC SPECIFICATION

Absolute Maximum Ratings (V ss1=Vss2=0V)

Parameter Symbol Rating Unit
Supply voltage Vop1 —-0.3t0 +4.5
Supply voltage Vob2 -0.3t0 +7.0 \%
Input voltage Vi —0.3to Voo, 2 + 0.3 \Y
Output voltage Vo —0.3to Vop1,2 + 0.3 \%
Permissible dissipation Po 150 mw
Operating temperature range Ta —-10to +75 °C
Storage temperature range Tstg. —55to +125 °C

Recommended Operating Range (T a=-10to +75°C, Vss1 =Vss2=0V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Logic supply voltage Vb1 3.0 3.3 3.6 \%
Driver supply voltage VD2 Vsel = H 3.0 3.3 3.6 \
Driver supply voltage Vo2 Vsel = L 45 5.0 55 \Y,
y-corrected power Vo to V1o Vss2 + 0.1 Vop2 — 0.1 \
Maximum clock frequency fmax. 33 MHz
Output load capacitance CL 150 pF
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Electrical Characteristics (T a=-10to +75°C, Vop1 =3.0t0 3.6 V, Vop2=3.0t0 3.6 Vor4.5t05.5V, V ss1 = Vss2 =0 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
High-level input voltage Vin R/L, CLK, STB, STHR L), 0.7Vop1 Vb1 \%
Low-level input voltage Vie Doo0s, Dio-1s, D205 0 0.3Vop1 \%
Input leakage current I Doo-0s, D10-15, D20-25 +1.0 UA

R/L, CLK, STB, STHR (L)
Pull-up resistor Reu Vsel, Vop2 = 5.0 V, Vsel, =0 V 40 100 250 kQ
High-level output voltage Vo STHR (L), lo=-1.0 mA Vop1 — 0.5
Low-level output voltage VoL STHR (L), lo = +1.0 mA 0.5
Static current consumption of Ivnt Voo1 = 3.3V, Vo2 =3.3V V1o —200 -150 HA
y-corrected power (Vopz = 3.3 V) Vo=3.20V,Ve=195V

Vi=3.07V, V7 =170V Ve +10 HA

V2=280V,Vs=146V to

V3=257V,Ve=111V Vi

V4=2.34V,Vi0=0.10V

Vs =212V, Vo 150 200 UA
Static current consumption of Ivn2 Vop1=3.3V, Vop2=5.0V V1o -300 -250 YA
y-corrected power (Vobz = 5.0 V) Vo=4.90V, Ve =2.96 V

Vi=4.69V,Vr=258V Ve +10 HA

V2=4.28V,Vg=2.20V to

V3=3.92V,Ve=1.66V Vi

V4a=356V,Vio=0.1V

Vs =3.23V," Vo 250 300 LA

(Vx is output voltage of analog output pin Sz to S240. Vour is the voltage applied to analog output pin S1 to S240.)

Note Apply ideal voltage to V1 to Vo that is calculated from internal resistor.

10
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Electrical Characteristics (T a=-10to +75°C, Vop1 =3.0t0 3.6 V, Vop2=3.0t0 3.6 Vor4.5t05.5V, V ss1 = Vss2 =0 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Driver output current Ivor1 STB=33V -0.3 -0.075 mA
(Vob2 =3.3V) Vour=2.2V,Vx=3.2V

Vob1 = Vopz = 3.3V

IvoL1 STB=3.3V 0.075 0.25 mA
Vour=1.1V,Vx=0.1V
Vob1 = Vop2 =3.3V

Driver output current Ivorz2 STB=5.0V -0.3 -0.1 mA
(Voo2 =5.0 V) Vour=3.9V,Vx=49V
Vop1 =3.3V, Vo2 =5.0V

IvoL2 STB=5.0V 0.1 0.25 mA
Vour=1.1V,Vx=0.1V
Vop1 = 3.3V, Voo2=5.0V

Output voltage deviation AVo Voo1 =3.3V, Voo2 =3.3V +20 +25 mV
Vour = 1.65
Vop1 = 3.3V, Voo2=5.0V +20 +25 mV
Vour = 2.50 V
Output voltage range Vo Input data: 0O to 3Fn Vss2 + 0.1 Vopz — 0.1 \Y,
Dynamic logic current consumption lop1 No load"™ 2.0 mA
Dynamic driver current consumption lop21 No load, Vopz = 3.3V + 0.3 V™ 5.0 mA
Dynamic driver current consumption lop22 No load, Vooz = 5.0 V £ 0.5 V" 6.5 mA

Note The STB cycle is specified at 31 us and fcik = 16 MHz. Input data: 1010... (checkerboard pattern)
Refers to current consumption per driver when cascades are connected under the assumption of VGA
single-sided mounting (8 units).

11
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Switching Characteristics (T A =-10to +75°C, Vop1 =3.0t0 3.6 V, Vop2=3.0t0 3.6 Vor45t0 5.5V, V ss1 = Vss2
=0V, tr=t=3.0ns)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Start pulse delay time tPLHL CL=15pF 2.0 17 ns
Start pulse delay time tPHLL CL=15pF 2.0 17 ns
Driver output delay time 1 tPLH21 Vop2 = 3.3V Vo: 0.1V - 3.2V 6.0 12 us
Driver output delay time 2 teLHaL 2kQ+75pF x2 8.0 14 us
Driver output delay time 1 tPHL21 Vo: 32V - 0.1V 6.0 10 us
Driver output delay time 2 tPHL3L 8.0 12 us
Driver output delay time 1 trLH22 Vopz =5.0 V Vo: 0.1V - 49V 6.0 10 us
Driver output delay time 2 teLHz2 2kQ+75pF x2 8.0 12 us
Driver output delay time 1 tPHL22 Vo: 49V - 0.1V 6.0 8.0 us
Driver output delay time 2 tPHL32 8.0 10 us
Input capacitance Cn Vo to Vio, Ta = 25°C 100 pF
Input capacitance Cr STHR (L), Ta=25°C 10 15 pF
Input capacitance Cis STHR (L), other than Vo to V1o 7.0 10 pF

Ta=25°C

Timing Requirements (T a =-10to +75°C, Vop1 =3.0t0 3.6 V, Vo2 =3.0t0 3.6 Vor45t0 55V, Vss1 =Vss2 =0V,

tr=tr= 3.0 ns)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Clock pulse width PWoek 22 ns
Clock low period PWewkw) 4.0 ns
Clock high period PWoewk) 4.0 ns
Data setup time tseTupL 2.0 ns
Data hold time tHoLb1 2.0 ns
Start pulse setup time tseTup2 2.0 ns
Start pulse hold time tHoLD2 2.0 ns
Start pulse low period tspL 2 CLK
Start pulse rise time tspr 80 CLK
STB setup time tseTups 1 CLK
Data invalid period tinv 1 CLK
Final data timing tot 1 CLK
CLK-STB time tcik-stB CLK1t - STB 1t or! 7.0 ns
STB-CLK time tsTB-cLK STBtorl - CLK1 7.0 ns

12
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7. SWITCHING CHARACTERISTIC WAVEFORM (R/Ez H) The figures in parenthesis indicate
Unless otherwise specified, the input level is Vii = 0.7 Vop1, ViL=0.3 Vop1. R/IL =1L

PWocik PWecLk ()

CLK / /
tseTUPL tHoLD1

Vop1
Dxx
Vss1

PWecik @)

Vop1

Vss1

tHoLD2
tspL tseTuP2 tHop2
/ Vop1
STHR _\ /
(STHL) \ 7
Vss1
tseTurs tsPr1/2 tpLHL tPHL1
--------------------- Vop1
STHL
(STHR)
Vss1
Vop1
V
STB —/ "
Vss1
tPHL31/32
tPHL21/22
Sh —\L Targeted OUtpUt Voltage + 0.1Vobp2
Targeted output voltage (6-bit accuracy)
tPHL31/32
tPHL21/22
Sn _/
\ Targeted output voltage + 0.1Vob2

13
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Switching Characteristic Waveform

tinv
Vob1
CLK !
Vss1
tseTuP2 | tHoLD2
Vob1
STHR
(STHL)
Vss1
_tseTUPL tHoLb1
Vo1
Dx 1 2 3 4
Vss1
ot (1 CLKMaX.)
638 639 640 641 642
Vob1
CLK

Vss1

/ Vb1

sTB /

Vss1

_tseTuP1 fHoLDL

Vob1
Dxx 638 639 640

Vss1

Vob1
CLK

Vss1

tcLk-sTB L tsTB-CcLK tcLk-sTB L tsTB-CcLK

Vob1
STB

Vss1
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8. RELATION BETWEEN STB/STHR, STHL AND BLANKING PERIOD

CLK

Dxx
(640th Line)

Dxx
(1st Line)

STB

1st STHR
(IN)

. /ﬂ\J/ﬂ\_/ﬂ\_/ W
640
tek (4 CLKmiN.)
X
toLk-stB tsTB-CLK
(7 nsmin.) (7 nsmin.)
tseTuP2 tHoLD2
tuor (4 nsmin.) (0 nsmin.)
(1 CLKwmin.)
/ ViH
/ Vi
tseTuP3
(2 CLKwmiN)
v \
Vio \

15
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9. DATA INPUT TIMING IN CASCADE CONNECTION

78 79 80 81 82 83 84

CLK |_
1st Dxx (IN) 77 X 78 X 79 X 80 >

1st STHL (OUT)
2nd STHR (IN)

2nd Dxx (IN) < 1 X 2 X 3 ><:

e [T

STB

Output

Hi-z Output

16
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10. RECOMMENDED MOUNTING CONDITIONS

Mounting this product under the following conditions is recommended.
For the mounting methods and conditions other than those recommended, consult NEC.

Mounting Conditions

Mounting Method

Conditions

Thermocompression bonding

Soldering

Heating tool: 300 to 350°C, Heating time: 2 to 3 seconds,
Pressure: 100 g (per product)

ACF (sheet adhesive)

Preliminary adhesion: 70 to 100°C, Pressure: 3 to 8 kg/cm?,

Time: 3to 5 seconds

Real adhesion: 165 to 180°C, Pressure: 25 to 45 kg/cm?, Time 30 to
40 seconds (when SUMIZAC1003 of Sumitomo Bakelite is used)

Note For the mounting conditions for ACF, consult the ACF manufacturer.
Do not use two or more mounting methods in combination.

Reference

NEC Semiconductor Device Reliability/Quality Control System (C10983E)
Quality Grades to NEC's Semiconductor Devices (C11531E)

17
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[MEMO]
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[MEMO]
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No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in this
document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

"Standard", "Special”, and "Specific". The Specific quality grade applies only to devices developed based on
a customer designated "quality assurance program" for a specific application. The recommended applications
of a device depend on its quality grade, as indicated below. Customers must check the quality grade of each
device before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

Specific: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices is "Standard" unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

Anti-radioactive design is not implemented in this product.
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