PRELIMINARY DATA SHEET

NEC MOS INTEGRATED CIRCUIT

UPD703128, uPD703129

V850E/CA2™ JUPITER
32-/16-BIT ROMLESS MICROCONTROLLER

DESCRIPTION

The V850E/CA2 Jupiter ROM-less microcontroller is a member of NEC's V850 32-bit RISC family, which
match the performance gains attainable with RISC-based controllers to the needs of embedded control
applications. The V850 CPU offers easy pipeline handling and programming, resulting in compact code size
comparable to 16-bit CISC CPUs.

The V850E/CA2 Jupiter offers an excellent combination of general purpose peripheral functions, like serial
communication interfaces (UART, clocked Sl) and measurement inputs (A/D converter), with dedicated CAN
network support.

The device offers power-saving modes to manage the power consumption effectively under varying
conditions.

Thus equipped, the VB50E/CA2 Jupiter is ideally suited for automotive applications, like dashboard, gateway
or body. It is also an excellent choice for other applications where a combination of sophisticated peripheral
functions and CAN network support is required.

FEATURES
e 32-bit RISC CPU with Harvard Architecture «  Power supply voltage range:
+ 4 KiCache (2-way associative) - +45V<Vpps<+5.5V
*  Full-CAN Interface: 2 or 4 channels - +3.0V<Vpp3s+3.6V
»  Serial Interfaces: 5 channels «  Frequency range: up to 32 MHz
- 3-wire mode: 3 channels Built-in low power saving mode
- UART mode: 2 channels «  Built-in clock oscillator circuit with internal PLL
* Timers: 7 channels «  Built-in clock oscillator circuit with internal Spread
- 16-bit multi purpose timer/event counter: Spectrum PLL for CPU/ BCU clock operation
channels: 2 channels «  Temperature range:
- 16-bit multi purpose timer: 1 channel . -40°Cto+85°C  (UPD703128(A),
- 16-bit OS timer: 2 channels LPD703129(A))
- Watch t|me.r: 1 channel - -40°Cto+110°C (uPD703129(Al))
- Watchdog timer: 1 channel . Package:
e 10-bit resolution A/D Converter: 12 channels - 144 LQFP, 0.5 mm pin-pitch (20 x 20 mm)
« External Bus Interface (16-bit data / 24-bit address)
e 1/Olines: 78

ORDERING INFORMATION

. . Operating Temperature
Device Part Number Package ROM RAM FCAN Option peral g(TA) peratu
UPD703129GJ(A)-xxx-UEN ROM-less 16 K 4 Channels -40°C ~ +85°C
V850E/ LQFP144 —~— S
CA2 PPD703129GJ(A1)-xxx-UEN 20 x 20 mm ROM-less 16 K 4 Channels -40°C ~ +110°C
UPD703128GJ(A)-xxx-UEN ROM-less 12K 2 Channels -40°C ~ +85°C

The information contained in this document is released in advance of the production cycle for the device. The
parameters for the device may change before final production, or NEC Corporation may, at its own discretion, with-
draw the device prior to production.

O NEC Corporation 2003

Document No. U16307EE1VODS00
Data Published: January 2003




UPD703128(A), uPD703129(A), uPD703129(A1) NEC

INTERNAL BLOCK DIAGRAM
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Note: FCRXD3, FCTXD3, FCRXD4 and FCTXD4 are available only in the derivatives uPD703129(A)
and uPD703129(A1).
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NEC

HPD703128(A), HPD703129(A), uPD703129(A1)

PIN IDENTIFICATION

A0 to A23

DO to D15
ANIO to ANI11
AVpp

AVRer

AVgg

FCRXD1 to FCRXD4Not®
FCTXD1 to FCTXD4Note
CVpp

CVss

GND3, to GND3g

GND5O to GND52

INTPO to INTPS

INTPNO, INTPN5,
INTP2n

MODEO to MODE2

NMI Non-Maskable Interrupt Request
P10 to P17 Port 1
P20 to P27 Port 2
P30 to P35 Port 3
P40 to P45 Port 4
P50 to P56 Port 5
P60 to P67 Port 6
P70to P77 Port 7
Note:

and pPD703129 (Al).
Remark: n=0,1

Address Bus

Data Bus

Analog Input

Analog Power Supply
Analog Reference Voltage
Analog Ground

CAN Receive Line Input
CAN Transmit Line Output
Clock Generator Power Supply
Clock Generator Ground
Ground for 3 V Power Supply

Ground for 5 V Power Supply

External Interrupt Request

External Interrupt Request

Mode Inputs

P80 to P83
P90 to P97

PAHO to PAH7
PCMO

PCSO0, PCS3, PCS4
PCTO, PCT1, PCT4
RESET

RESOUT

RXD50 to RXD51
SCKO0 to SCK02
SI00 to SI02

SO00 to SO02

TIGOO to TIGO5,
TIG10 to TIG15,
TICO0O0, TICO1

TOGOL1 to TOGO04,
TOG11 to TOG14,
TOCO00

TXD50 to TXD51
Vbb3o 10 Vbpss
Vbpso 10 Vpps2
WAIT

LWR, UWR

RD

CS0, CS3, CS4
X1, X2

XT1, XT2

Preliminary Data Sheet U16307EE1V0DS00

Port 8

Port 9

Port AH
Port CMO
Port CS
Port CT
Reset
Reset Out
Receive Data Input
Serial Clock
Serial Input

Serial Output

Timer Input

Timer Output

Transmit Data Output
3V Power Supply
5V Power Supply
Wait

Write Enable

Read

Chip Select

Crystal (Main-OSC)
Crystal (Sub-OSC)

FCRxD3, FCTxD3, FCRxD4 and FCTxD4 are available only in the derivative yPD703129 (A)



HPD703128(A), UPD703129(A), uPD703129(A1)

NEC

PIN CONFIGURATION (Top View)

144-Pin Plastic LQFP (fine pitch) (20 mm x 20 mm)

« UPD703128(A)
. pPD703129(A)
. pPD703129(Al)

1
2
3
4
5
6
7
8
9
10
11

Al

AN
AN
AN
AN
AN
AN
AN
AN

MODEO
f— P97

Vss36

VbD36

VoDs2

Vsss2
|+~—> P26/RXD50
j«—> P17/TXD51
|=——> P55/TICO1/INTP21

e P92
e P90

123 |=— P40/TIG10/INTP10

122 f«—» P92

121 fpe— PO1
115 |=— P54/TICOO/INTP20

144 |«—— P70/ANIO

143 |=—— P71/ANI
142 |+— P72
141 |+~— P73
140 |=—— P74
139 |+~—— P75
138 |+— P76
137 |=— P77

136 |=—— P80
117 f=— P27/TXD50

113 j=— P16/RXD51
111 |=—P53/INTP5

134 |=—— P82/AN
133 |=— P83/AN
130 f+~—> P96
129 j«—— MODE1
126 f+—> P95

132
131
128
127
125
124
120
119
118
116
114
112

AVREF ——|
AVoD ——
AVss ——|
MODE2 ——»
PAHO/A16 ~—

AlS ~—f

©)

Al4 ~—r

©NO U A WN P

Al3 -—
Al2 =— 9
All =— 10
A0 =— 11
A9 =—— 12
PAH4/A20 =—] 13
Vopzo ——| 14
Vssso ——— 15
PCTO/LWR ——>{ 16
RESOUT —| 17
PCMO/WAIT —~—{ 18 .
Vop3r ——| 19 V850E/CA2 "\Juplter"
Vss31 ——| 20
PAH3/A19 «—| 21
PAH2/A18 ~—] 22
A8 =~—| 23
A7 —ro| 24
A6 =—| 25
A5 =—| 26
Ad -—ro| 27
A3 -—| 28
A2 -—| 29

AL — 30
PCS0/CS0 <—| 31
PCT4/RD -—| 32
DO «—»| 33

Vopzz ——| 34
Vssz2 —| 35

D8 «—| 36

37
39
41
42
47
49
51
52
53

5!

56
57
58
63
64
65
68

110 |+~ P45/TIG15/INTP15
109 |~—=P44/TIG14/TOG14

103

P43/TIG13/TOG13
= P42/TIG12/TOG12
P41/TIG11/TOG11
l«—— P56/TOC00
|«—= P65/S102

~— P66/S002
l«—— P67/SCK02

VD51

Vsss1

l«— P11/FCTXD1
|« P10/FCRXD1
[+— P13/FCTXD2
l~—— P12/FCRXD2
[«——= P15/FCTXD3 Note
I~ P14/FCRXD3Note
[+ P51/FCTXD4 Note
l«——~ P50/FCRXD4 "0t
VDD35

Vss35

|« P34/TIG04/TOG04
l«—— P33/TIG03/TOG03
l«— P23/s101

L~ P24/S001

I~ P25/SCKO01
l~—~ P20/S100

l«—= P21/S000

le——~ P22/SCK00

VDDs0

Vss50

+— P32/TIG02/TOG02
l«—— P31/TIGO1/TOGO1
l«—— P35/TIGO5/INTPO5
l«—— P30/TIGOO/INTPOO
[«—— P52/INTP4

[~——= P64/INTP3
l«—= P63/INTP2

X1 —— 66

AQ +— 59

D7 «—»] 45
PCT1/UWR =—>1 60

D2=~—"
D9 -—>] 38
D1 -+—]
D10«—-»] 40
D3]
D11 «—»
PAH1/A7 «—] 43
D15w—»] 44
D14«—>»] 46
D6 =+—=
D13 ~—»| 48
D5 -+—=]
D12 =—| 50
D4 ~—r]
VbD33
Vss33
PAH5/A21=+—*| 54
VDD34
Vss34
PCS3/CS3 =+ 61
PCS4/CS4 = 62
CVss
CVbp
RESET —| 67
XT2
XTL —] 69
P60/NM| ~—] 70
P61/INTPO -— 71

PAHG6/A22 ~—
PAH7/A23 ~—-

Note: FCRXD3, FCTXD3, FCRXD4 and FCTXD4 are available only in the derivatives pPD703129(A)

and pPD703129(A1).
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NEC uPD703128(A), pPD703129(A), pPD703129(A1)
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NEC uPD703128(A), pPD703129(A), pPD703129(A1)

1. Pin Functions

1.1 Port Pins
Table 1-1: Port Function (1/3)

Port 110 Function Driver Type Alternate
P10 1/0 | Port 1: 8-bit input/output port 5-K FCRXD1
P11 FCTXD1
P12 FCRXD2
P13 FCTXD2
P14 FCRXxD3Note
P15 FCTxD3Note
P16 RXD51
P17 TXD51
P20 1/0 | Port 2: 8-hit input/output port 5-K SI00
P21 SO00
P22 SCKO00
P23 SI01
P24 SO01
P25 SCKO01
P26 RXD50
P27 TXD50
P30 1/0 | Port 3: 6-hit input/output port 5-K TIGOO, INTPOO
P31 TIGO1, TOGO1
P32 TIG02, TOGO02
P33 TIG03, TOGO3
P34 TIG04, TOGO4
P35 TIGO5, INTPO5
P40 1/0 | Port 4: 6-bit input/output port 5-K TIG10, INTP10
P41 TIG11, TOG11
P42 TIG12, TOG12
P43 TIG13, TOG13
P44 TIG14, TOG14
P45 TIG15, INTP15
P50 I/O | Port 5: 7-bit input/output port 5-K FCRXD4Note
P51 FCTXD4Nete
P52 INTP4
P53 INTPS
P54 TICOO0, INTP20
P55 TICO1, INTP21
P56 TOCO

Preliminary Data Sheet U16307EE1V0DS00 9



HPD703128(A), UPD703129(A), uPD703129(A1)

NEC

Table 1-1: Port Function (2/3)

Port 110 Function Driver Type Alternate
P60 1/0 | Port 6: 8-bit input/output port 5-K NMI
P61 INTPO
P62 INTP1
P63 INTP2
P64 INTP4
P65 SI02
P66 S002
P67 SCK02
P70 | Port 78: 12-bit input port 9-C ANIO
P71 ANI1
P72 ANI2
P73 ANI3
P74 ANI4
P75 ANI5
P76 ANI6
P77 ANI7
P80 ANI8
P81 ANI9
P82 ANI10
P83 ANI11
P90 1/0 | Port 9: 8-hit input/output port 5-K -
P91 -
P92 -
P93 -
P94 -
P95 -
P96 -
P97 -
PAHO I/O | Port AH: 8-bit input/output port 5 Al6
PAH1 Al7
PAH2 Al8
PAH3 Al19
PAH4 A20
PAH5 A21
PAH6 A22
PAH7 A23
PCSO I/O | Port CS: 3-bit input/output port 5 CSo
PCS3 Cs3
PCs4 Cs4

10
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NEC

HPD703128(A), HPD703129(A), uPD703129(A1)

Table 1-1: Port Function (3/3)

Port 110 Function Driver Type Alternate
PCTO I/O | Port CT: 2-bit input/ 3-bit output port 5 WRO
PCT1 WR1
PCT4 o RD
PCMO I/O | Port CM: 1-bit input/output port 5 WAIT

Note: FCRXD3, FCTXD3, FCRXD4 and FCTXD4 are available only in the derivatives pPD703129(A)
and uPD703129(Al1).
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HPD703128(A), UPD703129(A), uPD703129(A1)

NEC

1.2 Non-port Pins

Table 1-2: Non-Port Functions (1/3)

Pin Name /10 Function Terzwri]rl];;ggn i Ii_r;\pl)(zr
Vbbso -Vbps2 Power supply 5.0 V
Vssso - Vsss2 Ground for power supply 5.0 V
Vbp3o -Vpp3s 0t Power supply 3.3 V
Vss30 - Vssas - Ground for power supply 3.3V - -
CVpp'\°te? Power supply 3.3 V clock oscillator and PLL
CVgg Ground for clock oscillator and PLL circuit
X1 Input | Clock oscillator connection pins
X2 Output | Caution: pins are 3.3 V Refer to oscillator
XT1 Input | sub-Clock oscillator connection pins recommendations °
XT2 Output Caution: pins are 3.3V
MODEO - MODE2 Input | Selects operating mode - 2
RESET Input | System reset input -
RESOUT Output | System reset output (incl. Watch dog timer reset) - 3
AVpp Power supply for A/D converter VpDsx
AVgg - Ground for A/D converter Vsssx
AVREF Input | Reference voltage input for A/D converter Vppsx -
ANIO - ANI11 Input | Analog input to A/D converter Vsssx
NMI Input | Non-maskable interrupt 100 K to Vppsy 5-K
SI00 Input | Serial receive data input to CSIO0
S0O00 Output | Serial transmit data output from CSI00
SCKO00 I/O | Serial clock I/O from/to CSI00
Slo1 Input | Serial receive data input to CSIO1
S001 Output | Serial transmit data output from CSI01
SCKO01 I/O | Serial clock I/O from/to CSI01
Sl102 Input | Serial receive data input to CSI02
S002 Output | Serial transmit data output from CSI02
SCK02 I/O | Serial clock I/O from/to CSI02
RXD50 Input | Serial receive data input to UART50
TXD50 Output | Serial transmit data output from UART50
RXD51 Input | Serial receive data input to UART51
TXD51 Output | Serial transmit data output from UART51
FCRXD1 Input | Serial receive data input to FCAN1
FCTXD1 Output | Serial transmit data output to FCAN1
FCRXD2 Input | Serial receive data input to FCAN2
FCTXD2 Output | Serial transmit data output FCAN2

12
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NEC

HPD703128(A), HPD703129(A), uPD703129(A1)

Table 1-2: Non-Port Functions (2/3)

Pin Name 110 Function Terumri:r;ltei(cj)n if I?I_r;\rl)tzr
FCRxD3Note 3 Input | Serial receive data input to FCAN3 100 K to Vppsx 5-K
FCTXD3Note 3 Output | Serial transmit data output to FCAN3
ECRXD4Note 3 Input | Serial receive data input to FCAN4
ECTXD4Note 3 Output | Serial transmit data output to FCAN4
INTPO - INTP5 Input | External maskable interrupts 0-5
INTPOO Input | External maskable interrupt 00
INTPO5 Input | External maskable interrupt 05
INTP10 Input | External maskable interrupt 10
INTP15 Input | External maskable interrupt 15
INTP20 Input | External maskable interrupt 20
INTP21 Input | External maskable interrupt 21
TIGOO Input | Timer GO capture input O
TIGO1 Input | Timer GO capture input 1
TIG02 Input | Timer GO capture input 2
TIGO3 Input | Timer GO capture input 3
TIG04 Input | Timer GO capture input 4
TIGO5 Input | Timer GO capture input 5
TOGO01 Output | Timer GO compare output 1
TOGO02 Output | Timer GO compare output 2
TOGO03 Output | Timer GO compare output 3
TOGO04 Output | Timer GO compare output 4
TIG10 Input | Timer G1 capture input O
TIG11 Input | Timer G1 capture input 1
TIG12 Input | Timer G1 capture input 2
TIG13 Input | Timer G1 capture input 3
TIG14 Input | Timer G1 capture input 4
TIG15 Input | Timer G1 capture input 5
TOG11 Output | Timer G1 compare output 1
TOG12 Output | Timer G1 compare output 2
TOG13 Output | Timer G1 compare output 3
TOG14 Output | Timer G1 compare output 4
TICO0 Input | Timer C1 capture input 0
TICO1 Input | Timer C1 capture input 1
TOCO Output | Timer C1 compare output
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UPD703128(A), uPD703129(A), uPD703129(A1) NEC

Table 1-2: Non-Port Functions (3/3)

Pin Name /0 Function TerlTrizzteign i I?rr;\gtzr
DO - D15 I/0 Data bus of external bus 100 K to Vppsx 5
AO - A7 Output | Address bus of external bus 4
A8 - A15 Output
Al6 - A23 /0 5
WRO Output | Write strobe lower byte (bit 0 - 7)
WR1 Output | Write strobe upper byte (bit 8 - 15)
RD Output | Read strobe for external bus
WAIT Input | Wait control signal for external bus
CS0, CS3, CS4 Output | Chip select output for external bus

Notes: 1. All Vpp3, power supply pins must be tied together externally.
Resistance between Vppsy pins must not exceed 0.1Q DC /2.5 Q at 20 MHz.

2. CVpp and Vpps, must be tied together externally.

3. FCRXD3, FCTXD3, FCRXD4 and FCTXD4 are available only in the derivatives
pPD703129(A) and pPD703129(A1).

14 Preliminary Data Sheet U16307EE1V0DS00



NEC uPD703128(A), pPD703129(A), pPD703129(A1)
1.3 /O Circuits

Figure 1-1: Input/ Output Circuits

Type 2 Type 3
Data O OUT
IN O > N ch
Vss
Type 4 Type 5
VbD
Vb
data 44 P-ch
Data Do |[=p-h

»——O IN/OUT

IN/OUT
output

Output N-ch disable
disable

input

enable

Type 5-K Type 9-C

P-ch
:Ds—' P-ch — Comparator
IN O——
»——O IN/OUT

Output N-ch N—ch_'_ ;,r
disable

AVss VRer

threshold voltage
- % ( ge)
Input 4FD0—>
enable Input

enable

Data

Type 16
feedback cut-off

_|_P-ch

XT1 XT2
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HPD703128(A), UPD703129(A), uPD703129(A1)

NEC

2. Electrical Specifications

2.1 Absolute Maximum Ratings

(Tp = 25°C, Vgg3x = OV)

Table 2-1: Absolute Maximum Ratings

Parameter Symbol Test Conditions Ratings Unit
Supply voltage Vppsx -0.5~+6.0 \Y
AVpp | AVpp < Vppsx + 0.5V -0.5~+6.0 %
VbD3x 0.5~ +4.6 %
CVpp 0.5~ +4.6 Y%
Vsssx -0.5~+0.5 \%
AVgg -0.5 ~ +0.5 %
CVss -0.5~+0.5 %
Input voltage 5V pins v Note 1 V1< Vppsyx + 0.5V -0.5~+6.0 \Y;
AVRer | AVggr S AVpp + 0.5V -0.5~ +6.0 %
3.3V pins v Note 2 Vi2<Vppax + 0.5V -0.5~+4.6 \Y
P7, P8 Via Via<AVpp + 0.5V -0.5 ~ +6.0 Y%
Output current low | 1 pin loLo 4.0 mA
All pins loL1 50 mA
Output current high |1 pin loHo -4.0 mA
All pins loH1 -50 mA
Output voltage 5V pinshote 3 Vo1 Vo1 < Vppsx + 0.5V -0.5~+6.0 \Y
Output voltage 3.3V pinste 4 Voo Vo2 < Vppax + 0.5V -05~+46 Vv
Operating temperature Torr il;g;%?éllzzz((,:)) 40 ~ 485 oC
HPD703129(A1) -40 ~ +110 °C
Storage temperature Tstee -55 ~ +150 °C
Notes: 1. Referenced 5V pins are P1, P2, P3, P4, P5, P6, P9, RESET, MODEO, MODE1
2. Referenced 3.3V pins are PAH, PD, PCS, PCM, PCT, MODE2
3. Referenced 5V pins are P1, P2, P3, P4, P5, P6, P9
4. Referenced 3.3V pins are PA, PD, PCS, PCM, PCT, RESOUT

16
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NEC uPD703128(A), pPD703129(A), pPD703129(A1)

2.2 General Characteristics

2.2.1 Main Oscillator Characteristics

(To= -40 ~ +85°C:  pPD703128 (A), uPD703129 (A),
Tp=-40 ~ +110°C: pPD703129 (A1),

VDD5X = AVDD =40V -~55 V, CVDD = VDD3X =3.0V-~36 V, VSS5X = VSS3X = CVSS = AVSS =0 V)

Table 2-2: Main Oscillator Characteristics

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Oscillation stabilization time TosT OSC MODE 10 ms
Main oscillator frequency fosc OSC MODE 4 5 MHz

2.2.2 Sub Oscillator Characteristics

(Tpo=-40~+85°C:  pPD703128 (A), pPD703129 (A),
Tp=-40 ~+110°C: uPD703129 (Al),

VDD5X = AVDD =40V ~55 V, CVDD = VDD3X =3.0V~36 V, VSS5X = VSS3X = CVSS = AVSS =0 V)

Table 2-3: Sub Oscillator Characteristics

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Oscillation stabilization time TsosT OSC MODE thd. ms
Sub oscillator frequency fsosc OSC MODE 32.768 KHz

2.2.3 Peripheral PLL Characteristics

(To= -40 ~ +85°C:  pPD703128 (A), uPD703129 (A),
Tp=-40 ~ +110°C: pPD703129 (A1),

VDD5X = AVDD =40V -~55 V, CVDD = VDD3X =3.0V-~36 V, VSS5X = VSS3X = CVSS = AVSS =0 V)

Table 2-4: Peripheral PLL Characteristics

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
PLL lock time TeLL OSC MODE: 1
Tp =-40 ~ +85°C ms
OSC MODE: 1
Tp = -40 ~ +110°C ms
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UPD703128(A), uPD703129(A), uPD703129(A1) NEC

2.2.4 Spread Spectrum PLL Characteristics

(Ta=-40 ~ +85°C:  pPD703128 (A), pPD703129 (A),
Tp= -40 ~ +110°C:  pPD703129 (A1),
VDD5X = AVDD =40V ~55 V, CVDD = VDD3X =3.0V~36 V, VSS5X = VSS3X = CVSS = AVSS =0 V)

Table 2-5: Spread Spectrum PLL Characteristics

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SSCG lock time Tssco Tp =-40 ~ +85°C 3 ms
Tp =-40 ~ +110°C 3 ms
Frequency multiplication Mssce fosc =4 MHz 32.0 -
fosc =5 MHz 25.5 -
Frequency modulation Dithering enabled 0.65 %

2.2.5 1/O Capacitances
(Ta =25°C, Vppsy = Vsssx = Vppax = Vssax = CVpp = CVgs = Aypp = Ayss = 0V)

Table 2-6: 1/O Capacitances

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input capacitance C fo = 1 MHz 15 pF
Input/output capacitance Cio Unmeasured pins 15 pF
Output capacitance Co returned to 0 V 15 pF
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NEC uPD703128(A), pPD703129(A), pPD703129(A1)
2.3 Operating Conditions

2.3.1 Peripheral Clock Operating Frequency

(Vbpsx =AVpp =4.0V ~ 5.5V, CVpp = Vppay, Vsssx = Vssax = CVsg = AVgg = 0 V)

Table 2-7: Peripheral Clock Operating Frequency

) . Supply Voltage Inside Operation
(0] t T t T
Operation Mode perating Temperature (Ta) (Vopa) Clock Frequency
Main OSC Mode, PD703128(A), o o
Note 1 HPD703129(A) -40°C ~ +85°C
PLL on M (A) 3.0V <Vpp3<3.6V 16 to 20 MHz
HPD703129(A1) -40°C ~ +110°C
Main OSC Mode, | HPPD703128(A), -40°C ~ +85°C
PLL offNote 2 HPD703129(A) 3.0V <Vppa <36V 4105 MHz

HPD703129(A1) | -40°C ~+110°C

Notes: 1. The inside peripheral operation clock frequency is the crystal frequency multiplied with the
multiplication factor x4.

2. The inside peripheral operation clock frequency is the crystal frequency.
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HPD703128(A), UPD703129(A), uPD703129(A1)

2.3.2 CPU Clock Operating Frequency

(Vbpsx =AVpp =4.0V ~ 5.5V, CVpp = Vppay, Vsssx = Vssax = CVgg = AVgg =0 V)

Table 2-8: CPU Clock Operating Frequency
) . Supply Voltage Inside Operation
Operating Temperature (T,
Operation Mode p ing p ure (Tp) (Voo Clock Frequency
Main OSC Mode, | uPD703128(A),
SSCG onNote1 | uPD703129(A), -40°C ~ +85°C 16 to 32 MHz
UPD703129(A1) 3.0V <Vppa 3.6V
pPD703129(A1) -40°C ~ +110°C 16 to 20 MHz
Main OSC Mode, | uPD703128(A),
PLL onNote 2 UPD703129(A), -40°C ~ +85°C 16 to 32 MHz
UPD703129(A1) 3.0V <Vppg=3.6V
UPD703129(A1) -40°C ~ +110°C 16 to 20 MHz
Main OSC Mode, | uPD703128(A),
-40°C ~ +85°C
SSCG Off, HPD703129(A) 30V< VDD3X <36V 4to 5 MHz
PLL offiote 3
UPD703129(A1) -40°C ~ +110°C
Sub-OSC Mode | pPD703128(A),
-40°C ~ +85°C
HPD703129(A) 3.0V < Vpps 3.6V 32 KHz
UPD703129(Al) -40°C ~ +110°C

Notes: 1. The max. inside operation clock frequency is the crystal frequency multiplied with a multipli-

cation factor configured in the SSCG Frequency Control Register 1 (SCFC1) and divided by
a factor configured in the SSCG Frequency Modulation Control Register (SCFMC).

2. The inside operation clock frequency is the crystal frequency multiplied with the multiplica-
tion factor x4 or x8 according to the setting of the Processor Clock Control Register (PCC).

3. The inside operation clock frequency is the crystal frequency.
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NEC

2.3.3 Watch Timer Clock Operating Frequency

(Vbpsx =AVpp =4.0V ~ 5.5V, CVpp = Vppay, Vsssx = Vssax = CVsg = AVgg = 0 V)

Table 2-9: Peripheral Clock Operating Frequency

) . Supply Voltage Inside Operation
Operating T ture (T
Operation Mode perating Temperature (Tp) (Vobay) Clock Frequency
Main OSC Mode | HPD703128(A), 40°C ~ +85°C fmain-osc/128,
HPD703129(A) 3.0V < Vppa 3.6 V fvain.0sc/512,
HPD703129(A1) -40°C ~ +110°C fMain-0sc/4096
Sub-OSC Mode | HPD703128(A), -40°C ~ 4+85°C
HPD703129(A) 3.0V < Vppay 3.6V fsub-osc/4,
fsub-osc/32
UPD703129(A1) | -40°C ~+110°C

2.3.4 Watchdog Timer Clock Operating Frequency

(Vbpsx =AVpp =4.0V ~ 5.5V, CVpp = Vppay, Vsssx = Vssax = CVsg = AVgg = 0 V)

Table 2-10: Peripheral Clock Operating Frequency

) . Supply Voltage Inside Operation
Operating T ture (T,

Operation Mode perating Temperature (Ta) Vo) Clock Frequency

Main OSC Mode | HPD703128(A), A0 — 4aEo
upD703120(8) | HUCTIEYC |y v <6y fwain-osc.

fmain-0sc/128

UPD703129(A1) | -40°C ~+110°C

Sub-OSC Mode uPD7%3élZZE;(A), -40°C ~ +85°C
HPD703129(A) 3.0V <Vppay 3.6V fsub.0SC
UPD703129(A1) | -40°C ~ +110°C
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UPD703128(A), uPD703129(A), uPD703129(A1) NEC

2.4 DC Characteristics

(To=-40 ~ +85°C:  pPD703128 (A), uPD703129 (A),
Tp=-40 ~ +110°C: uPD703129 (A1),
Vppsx = AVpp = 4.5V ~ 5.5V, Vppay = CVpp = 3.0V ~ 3.6 V, Vggey = Vssax = CVss = AVgg = 0 V)

Table 2-11: DC Characteristics

Parameter Symbol Test Conditions MIN. TYP. MAX. | Unit
Input voltage high |Port pins ViH1 40V < Vppsx = AVpp <5.5V 0.8 Vppsx Vppsx \%
group 1NOI 1
Input voltage low  |Port pins Viir |40V <Vppsx=AVpp<55V 0 0.2 Vppsx| V
group 1Note1
Input voltage high |P9 V2 0.8 Vppsy Vppsx \
Input voltage low  |P9 VLo 0 0.4 Vppsy
Input voltage high |Port pins ViH3 0.7 Vppax VpDax \Y
group 2N0t82
Input voltage low  |Port pins Vi3 0 0.3 Vppzx| V
group 2NOI 2
Input voltage high |[MODE2 Vg 0.8 Vppay Vpp3x \
Input voltage low  |[MODE2 VL4 0 0.2 Vppax| V
Input voltage high |P7, P8 Vina | Vppsx - 0.3V <AVpp <Vppsx| 0.7 Vppsy Vppsx \%
Input voltage low  |P7, P8 Vita | Vbpsx - 0.3 V < AVpp < Vppsx 0 0.3 Vppsx| V
Output voltage high|Port pins VoH1 lons = -3.0 mA Vppsx - 1.0V \Y
group 3N 7y lons = -0.5 MA Vppsy - 1.0V v
OH1A OHs = -U.o MA, DD5x ~ -
VDD5X = AVDD =40V
Output voltage low |Port pins Vol1 loLs = 3.0 mA 0.4 \Y
Note3
group 3 VoLia loLs = 0.5 mA, 04 | Vv
VDD5X = AVDD =40V
Output voltage high|Port pins Von2 lons = -2.5 mA Vppax- 1.0V \Y
group 4Note4
Output voltage low |Port pins VoL2 loLz=2.5mA 0.4 \%
group 4Note4
Input leakage Port pins ILiHL V|, =Vpps 5 HA
current, high group 1Notel,
P9
Input leakage Port pins L1 V=0V -5 HA
current, low group 1Notel.
P9
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HPD703128(A), HPD703129(A), uPD703129(A1)

Table 2-11: DC Characteristics
Parameter Symbol Test Conditions MIN. TYP. | MAX. |Unit
Input leakage ILIHA AV|N = AVpp 2
current, high P7, P8 HA
Input leakage P7. P8 ILLa AVy=0V -2 VA
current, low
Input leakage Port pins ILIH2 V| =Vpps 5
current, high group 2Note2, A
MODE2
Input leakage Port pins I e V,=0V -5
current, low groupzNOKEZ’ uA
MODE2
Notes: 1. Port pins group 1: P1, P2, P3, P4, P5, P6, MODEO, MODE1, RESET
2. Port pins group 2: PAH, PD, PCS, PCM, PCT, MODE2
3. Port pins group 3: P1, P2, P3, P4, P5, P6, P9
4. Port pins group 4: PA, PAH, PD, PCS, PCM, PCT, RESOUT
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(Ta= -40 ~ +85°C:  pPD703128 (A), uPD703129 (A),
VDD5X = AVDD =45V ~55 V, VDD3X = CVDD =3.0V-~36 V, VSS5X = VSS3X = AVSS = CVSS =0 V,
fosc =4 MHZ)

Table 2-11: DC Characteristics (1/2)

Parameter Symbol Test MIN. TYP. MAX. Unit
Conditions
Supply CurrentN°t¢ 1| Ippisci Operating (SSCG1): 86 129 mA
fCPU =32 MHZ,

freripherals = 16 MHz
SSCG:on, PLL:on

lDDlSCZ Operating (SSCGZ) 48 72 mA
fCPU =16 MHZ,

fperipherals = 16 MHz
SSCG:on, PLL:on

Ibp1P1 Operating (PLL1): 78 117 mA
fCPU =32 MHZ,

fperipherals = 16 MHz
SSCG: off, PLL:on

Ibp1p2 Operating (PLL2): 55 83 mA
fCPU =16 MHZ,

fperipherais = 16 MHz
SSCG: off, PLL:on

Ibp1o Operating (OSC): 18 27 mA
fcpu =4 MHZ,
freripherals = 4 MHz
SSCG: off, PLL: off

Ipp2sc1 HALT (SSCG1): 65 98 mA
fch =32 MHz,

fPeripherals =16 MHz
SSCG:on, PLL:on

Ibp2sc2 HALT (SSCG2): 40 60 mA
fch =16 MHz,
fPeripherals =16 MHz
SSCG:on, PLL:on

Ibp2p1 HALT (PLL1): 55 83 mA
fch =32 MHz,
fPeripherals =16 MHz
SSCG: off, PLL: on

Ibp2p2 HALT (PLL2): 38 57 mA
fch =16 MHz,
fperipherals = 16 MHz
SSCG: off, PLL: on
IDDZO HALT (OSC) 10 15 mA
fCPU =4 MHz,

fperipherais = 4 MHz
SSCG: off, PLL: off
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Table 2-11:

DC Characteristics (2/2)

Parameter

Symbol

Test
Conditions

MIN.

TYP.

MAX.

Unit

Supply CurrentNote 1

Ipp3sci

IDLE (SSCG1):
fCPU =32 MHz,

fperipherals = 16 MHz
SSCG:on, PLL:on

11

22

mA

Ipp3sc2

IDLE (SSCG2):
fCPU =16 MHz,

fperipherals = 16 MHz
SSCG:on, PLL:on

11

22

mA

Ippap1

IDLE (PLL1):
fCPU =32 MHz,

fperipherals = 16 MHz
SSCG: off, PLL: on

1.8

3.6

mA

Ippap2

IDLE (PLL2):
fCPU =16 MHz,

fperipherals = 16 MHz
SSCG: off, PLL: on

1.8

3.6

mA

Ipp3o

IDLE (OSC):
fch =4 MHz,
fperipherals = 4 MHz
SSCG: off, PLL: off

11

2.3

mA

IpD4

WATCHNote 2

700

1300

7y

Ippsp

STOP

50

300

LA

Notes: 1. All supply currents specified above are representing the total current consumption of the
power supply pins Vpp31, Vbbpaa, Vbbpas and Vppsg. ADC and I/O buffer are not included.

2. The Watch timer and the Watchdog timer are supplied with a clock of 32 KHz.
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(Ta= -40 ~ +110°C: pPD703129 (A1),
VDD5X = AVDD =45V ~55 V, VDD3X = CVDD =3.0V~36 V, VSS5X = VSS3X = CVSS = AVSS =0 V,
fosc =4 MHZ)

Table 2-11: DC Characteristics

Test

Parameter Symbol o MIN. TYP. MAX. Unit
Conditions
Supply CurrentN°t¢ 1| Ippisc2 Operating (SSCG2): 48 72 mA
fCPU =16 MHZ,

freripherals = 16 MHz
SSCG:on, PLL:on

Ibp1pP2 Operating (PLL2): 55 83 mA
fCPU =16 MHZ,

fPeripherals =16 MHz
SSCG: off, PLL:on

Ibp1o Operating (OSC): 18 27 mA
fcpu =4 MHZ,
fPeripherals =4 MHz
SSCG: off, PLL: off
Ibp2sc2 HALT (SSCG2): 40 60 mA
fCPU =16 MHZ,
fperipherais = 16 MHz
SSCG:on, PLL:on
IbD2p2 HALT (PLL2): 38 57 mA
fCPU =16 MHZ,
fperipherais = 16 MHz
SSCG: off, PLL: on
Ibp20 HALT (OSC): 10 15 mA
fCPU =4 MHz,
freripherals = 4 MHz
SSCG: off, PLL: off
Ibp3sc2 IDLE (SSCG2): thd. tbd. mA
fch =16 MHz,
fperipherais = 16 MHz
SSCG:on, PLL:on

IDD3P2 IDLE (PLLZ) thd. thd. mA
fch =16 MHz,
fperipherais = 16 MHz
SSCG: off, PLL: on
Ibp3o IDLE (OSC): 1.2 2.4 mA
fCPU =4 MHz,
fperipherals = 4 MHz
SSCG: off, PLL: off

Ibpa WATCHNote 2 800 1600 A
Ippsp STOP 50 500 LA

Notes: 1. All supply currents specified above are representing the total current consumption of the
power supply pins Vpps1, Vppaa, Vppas and Vppag. ADC and I/0 buffer are not included.

2. The Watch timer and the Watchdog timer are supplied with a clock of 32 KHz.
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(Tp= -40 ~ +85°C:

HPD703128 (A), tPD703129 (A),

VDD5X = AVDD =45V ~55 V, VDD3X = CVDD =3.0V~36 V, VSSSX = VSS3X = AVSS = CVSS =0 V,

fosc =5 MHZ)

Table 2-11:

DC Characteristics (1/2)

Parameter

Symbol

Test
Conditions

MIN.

TYP.

MAX.

Unit

Supply CurrentNote 1

Ippb1sci

Operating (SSCG1):
fCPU =32 MHZ,
fperipherals = 20 MHz
SSCG: on, PLL:on

108

162

mA

Ipp1sc2

Operating (SSCG2):
fCPU =16 MHZ,
fPeripherals =20 MHz
SSCG: on, PLL:on

54

81

mA

Ipp1pP2

Operating (PLL2):
fCPU =20 MHZ,
fPeripherals =20 MHz
SSCG: off, PLL: on

68

102

mA

lpp1o

Operating (OSC):
fCPU =5 MHZ,
fperipherais = 5 MHz
SSCG: off, PLL: off

21

32

mA

Ipp2sci1

HALT (SSCG1):
fCPU =32 MHZ,

fPeripherals =20 MHz
SSCG:on, PLL:on

80

120

mA

Ipp2sc2

HALT (SSCG2):
fch =16 MHz,

fPeripherals =20 MHz
SSCG:on, PLL:on

44

66

mA

Ipp2p2

HALT (PLL2):
fch =20 MHz,

fPeripherals =20 MHz
SSCG: off, PLL: on

42

63

mA

Ipb20

HALT (OSC):
fch =5 MHz,
fperipherais = 5 MHz
SSCG: off, PLL: off

13

20

mA
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Table 2-11: DC Characteristics (2/2)

Parameter Symbol Test MIN. TYP. MAX. Unit
Conditions
Supply CurrentN°t® 1 | Ippgsca IDLE (SSCG1): 13 26 mA
fCPU =32 MHz,

fperipherals = 20 MHz
SSCG:on, PLL:on
Ibp3sc2 IDLE (SSCG2): 13 26 mA
fCPU =16 MHz,
fperipherals = 20 MHz
SSCG:on, PLL:on
Ibp3p2 IDLE (PLL2): 2.5 5 mA
fCPU =20 MHz,
fperipherals = 20 MHz
SSCG: off, PLL: on
fCPU =5 MHz,

freripherals = 5 MHz
SSCG: off, PLL: off

Ibpa WATCHNote 2 900 1800 A
lopsp STOP 50 300 7y

Notes: 1. All supply currents specified above are representing the total current consumption of the
power supply pins Vpps1: Vppas: Vppss and Vppsg. ADC and I/O buffer are not included.

2. The Watch timer and the Watchdog timer are supplied with a clock of 32 KHz.
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(Ta= -40 ~ +110°C:  pPD703129 (A1),
VDD5X = AVDD =45V ~55 V, VDD3X = CVDD =3.0V~36 V, VSS5X = VSS3X = CVSS = AVSS =0 V,
fOSC =5 MHZ)

Table 2-11: DC Characteristics

Test

Parameter Symbol o MIN. TYP. MAX. Unit
Conditions
Supply CurrentN°te 1| Ippisc2 Operating (SSCG2): 54 81 mA
fCPU =16 MHZ,

fperipherals = 20 MHz
SSCG:on, PLL:on
Ibp1P2 Operating (PLL2): 68 102 mA
fCPU =20 MHZ,
fPeripherals =20 MHz
SSCG: off, PLL: on
Ipp10 Operating (OSC): 21 32 mA
fCPU =5 MHZ,
fPeripherals =5 MHz
SSCG: off, PLL: off
Ibp2sc2 HALT (SSCG2): 40 60 mA
fCPU =16 MHZ,
fPeripherals =20 MHz
SSCG:on, PLL:on
Ipp2p2 HALT (PLL2): 45 68 mA
fCPU =20 MHZ,
fPeripherals =20 MHz
SSCG: off, PLL: on
Ibp20 HALT (OSC): 13 26 mA
fch =5 MHz,
fperipherais = 5 MHz
SSCG: off, PLL: off
Ibp3sc2 IDLE (SSCG2): 13 26 mA
fch =16 MHz,
fPeripherals =20 MHz
SSCG:on, PLL:on
IbD3p2 IDLE (PLL2): 2.5 5 mA
fch =20 MHz,
fPeripherals =20 MHz
SSCG: off, PLL: on
Ibp30o IDLE (OSC): 1.4 3.0 mA
fch =5 MHz,
fperipherals = 5 MHz
SSCG: off, PLL: off

Ibp4 WATCHNote 2 900 2000 HA
Ippsp STOP 50 500 A

Notes: 1. All supply currents specified above are representing the total current consumption of the
power supply pins Vpps1, Vppaa, Vppas and Vppsg. ADC and I/O buffer are not included.

2. The Watch timer and the Watchdog timer are supplied with a clock of 32 KHz.
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(Ta= -40 ~ +85°C:  pPD703128 (A), uPD703129 (A),
VDD5X = AVDD =45V ~55 V, VDD3X = CVDD =3.0V~3.6 V, VSS5X = VSS3X = CVSS = AVSS =0 V,
fosc =4 MHz ~ 5 MHz, Main-Osc: Off)

Table 2-11: DC Characteristics

Parameter Symbol Test MIN. TYP. MAX. Unit
Conditions
Supply CurrentN°t¢1 | Ippis | OperatingN°® 2 (Sub-Osc.): 50 350 HA
fCPU =32 KHZ,

fperipherals = 0 Hz
SSCG: off, PLL: off

Ibpas Sub-WATCHNote 3 50 325 Ty
(Sub-Osc.):
SSCG: off, PLL: off

(Ta= -40 ~ +110°C:  pPD703129 (A1),
VDD5X = AVDD =45V ~55 V, VDD3X = CVDD =3.0V~3.6 V, VSS5X = VSS3X = CVSS = AVSS =0 V,
fosc =4 MHz ~ 5 MHz, Main-Osc: Off)

Table 2-11: DC Characteristics

Parameter Symbol Test MIN. TYP. MAX. Unit
Conditions
Supply CurrentN°t® 1 | Ippis | OperatingN°t€ 2 (Sub-Osc.): 60 550 HA
fcpu =32 KHz,

fperipherals = 0 Hz
SSCG: off, PLL: off

Ibpas Sub-WATCHNote 3 60 550 A
(Sub-Osc.):
SSCG: off, PLL: off

Notes: 1. All supply currents specified above are representing the total current consumption of the
power supply pins Vpps1: Vppaa, Vppas and Vppsg. ADC and I/0 buffer are not included.
2. During the Sub-Oscillation mode the following operation limitations become valid :

« No iCache operation during the Sub-Osc. operating mode. Be sure to disable iCache
operation before entering the Sub-Osc. operating mode

* No instruction fetcj from iRAM during operation in Sub-Osc. operating mode

3. The Watch timer and the Watchdog timer are supplied with a clock of 32 KHz.
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2.5 AC Characteristics

2.5.1 General

(Ta= -40 ~ +85°C:

HPD703128 (A), tPD703129 (A),
Tp=-40 ~ +110°C:

HPD703129 (A1),

VDD5X = AVDD =45V ~55 V, VDD3X = CVDD =3.0V~36 V, VSS5X = VSS3X = AVSS = CVSS =0 V,
Output pin load capacitance: C =50 pF)

Figure 2-1: AC Test Input Waveform, AC Test Load Condition

Test Points
VDDSX

~— 0.8 Vppsx "
oV - 0.2 Vopsx

Test Points
Vppax

-~ 0.8 Vbpax g
oV - 0.2 Vbpax

2.5.2 AC Test Load Condition

Figure 2-2: AC Test Load Condition

DUT

Load on test
C.=50pF

-
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2.5.3 Recommended Main Oscillator Circuit

(1) Main system clock oscillator

(a) Ceramic resonator or crystal resonator connection

(To=-40 ~ +85°C:  uPD703128 (A), uPD703129 (A),
Tp=-40 ~ +110°C: pPD703129 (Al))

Figure 2-3: Main Oscillator Recommendations

‘ X1 X2 ‘

Remark: Values of capacitors C1’, C2’' and R1’ depend on used resonator and must be specified in
cooperation with the manufacturer.

Cautions: 1. External clock input is prohibited.

2. When using the main system clock oscillator, wire as follows in the area enclosed
by the broken lines in the above figure to avoid an adverse effect from wiring
capacitance.

» Keep the wiring length as short as possible.
* Do not cross the wiring with the other signal lines.

» Do not route the wiring near a signal line through which a high fluctuating
current flows.

» Always make the ground point of the oscillator capacitor the same potential
as Vss.

» Do not ground the capacitor to a ground pattern through which a high cur-
rent flows.

* Do not fetch signals from the oscillator.

Table 2-12: Main system clock crystal recommendation

Manufacturer Type/Series Qu [MHZ] R1' [Q] Cl [pF] C2’ [pF]
KINSEKI CX-49F 4.000 1200 12 12
NDK AT-51 4.000 0 12 12
ABRACON HC49U P/N AB 4.000 0 15-22 15-22
ABRACON HC49US P/N ABL 4.000 0 15-22 15-22
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(2) Recommended Sub-system clock oscillator circuit

(a) Ceramic

(Ta= -40 ~ +85°C:

resonator or crystal resonator connection

HPD703128 (A), tPD703129 (A),

Tp=-40 ~ +110°C: uPD703129 (Al))

Figure 2-4: Sub Oscillator Recommendations

Remark: Values of capacitors C1’, C2’ depend on used resonator and must be specified in coopera-
tion with the manufacturer.

Cautions: 1. External clock input is prohibited.

2. When using the sub system clock oscillator, wire as follows in the area enclosed

by

the broken lines in the above figure to avoid an adverse effect from wiring

capacitance.

Keep the wiring length as short as possible.
Do not cross the wiring with the other signal lines.

Do not route the wiring near a signal line through which a high fluctuating
current flows.

Always make the ground point of the oscillator capacitor the same potential
as Vss.

Do not ground the capacitor to a ground pattern through which a high cur-
rent flows.

Do not fetch signals from the oscillator.

Table 2-13: Sub-system clock crystal recommendation

Manufacturer

Type/Series Qu [KHZ] C1’ [pF] C2 [pF]

32.768 tbd. tbd.
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2.5.4 Clock timing

(Ta=-40 ~ +85°C:  pPD703128 (A), pPD703129 (A),
Tp= -40 ~ +110°C:  pPD703129 (A1),
VDD5X =45V ~55 V, VDD3X = CVDD =3.0V-~3.6 V, VSS5X = VSS3X = CVSS =0 V)

Table 2-14: Clock Timing

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
X1 input cycle tcyx OSC Mode 200 250 ns
X1 input high-level width twxH OSC Mode 95 ns
X1 input low-level width twxL OSC Mode 95 ns
XT1 input cycle toyxT OSC Mode 30.5 30.6 us
XT1 input high-level width tWxTH OSC Mode 15 us
XT1 input low-level width twxTL OSC Mode 15 us

Figure 2-5: Clock Timing (1/2)

CyX

tW>(L

X1

_/

Caution: The voltage power on the main oscillator input pin X1 must not exceed 3.6 V

Figure 2-5: Clock Timing (2/2)

CYXT

t WXTH tW>(TL

- =

Caution: The voltage power on the sub-oscillator input pin XT1 must not exceed 3.6 V.
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2.5.5 External Memory Access Read Timing in R1/S1 (Direct) Mode

Table 2-15: External Memory Access Read Timing in R1/S1 (Direct) Mode
Parameter Symbol MIN. MAX. Unit
Data input set up time
T 2+ +wp +w)T - 23
(vs. address) <10> SAIDD (2 +was +Wp + W) ns
Data input set up time <11> T (1.5 + wp + W)T - 20 ns
(vs. RD!) SRDIDD : D
RD Low level width <12> Twrolp | (1.5 +wp +w)T - 10 ns
RD High level width <13> Twronp | (0.5 +wag + )T - 10 ns
Address, CSn - RD!
delay time <14> TDARDD (05 + WAS)T -15 ns
RDT - address delay <15> ToROAD iT-8 ns
time
Data input hold time (vs.
ET) p ( <16> THRDIDD -8 ns
RD1 - data output .
T -
delay time <17> DRDODD (05+)T-6 ns
WAIT set up time
T 1+wyg) T- 30
(vs. address) <31> SAWD ( as) ns
WAIT high level width <32> TwwHD T+10 ns
Remarks: 1. T: 1cpy

2. 0
3. Wagt
4. wp:
5 w:

Number of idle states specified by BCC register

Number of waits specified by ASC register

Number of waits specified by DWC1, DWC2 register; wp = 1

Number of waits due to WAIT
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Figure 2-6:

AQ-A25 (output)
CSn

WRO0, WR1(output) _/

RD (output)

D0-D15 (in/out)

WAIT (input)

External Memory Access Read Timing in R1/S1 (Direct) Mode

A

<15>

- -

- <13> | | <12> -l
\
X(
- <14> | <11> -l
et <10> — -
- <31> - o <32>

. <17>

<16>

Preliminary Data Sheet U16307EE1V0ODS00




NEC uPD703128(A), pPD703129(A), pPD703129(A1)

2.5.6 External Memory Access Write Timing in R1/S1 (Direct) Mode

Table 2-16: External Memory Access Write Timing in R1/S1 (Direct) Mode

Parameter Symbol MIN. MAX. Unit
Address, CSn - WRO
e ! T 05+ T-12
WR1! delay time <20> DAWRD ( Was) ns
Address set up (vs.
WRO, WR1t ) P ( <21> TSAWRD (15 +Wps tWp + W)T -15 ns
WRO, WR11t - address .
) T i
delay time <22> DWRAD (05 + I)T 10 ns
WRO, WR1 High level <23> TWWRHD (L+i+wWag)T -5 ns
width
WRO, WR1 Low level 24> TWWRLD (L+w+wp)T - 10 ns
width
Data output set up time
— T 0.5+ + +w)T - 18
(vs. WRO, WR11) <25> sopwrp  |( Was + Wp + W) ns
Data output hold time .
T -
(vs. WRO, WR11) <26> HWRODD 05+0)T-5 ns
WAIT set up time
T 1+ T-30
(vs. address) 31> SAWD (1+Was) ns
WAIT high level width <32> TWWHD T+10 ns
Remarks: 1. T: Ufepy
2.0 Number of idle states specified by BCC register

3. wpg: Number of waits specified by ASC register

4. wp:  Number of waits specified by DWC1, DWC2 register; wp 2 1

5 w: Number of waits due to WAIT
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Figure 2-7: External Memory Access Write Timing in R1/S1 (Direct) Mode

AO0-A25 >§l >§l
\ \

N tput
&sn (output)

RD (output) /

- <21> -l <22> .-

WRO0, WR1 (output)

- <25> - <26>

DO0-D15 (infoutput)
write — write

D0-D15 (in/output) >
read - write

@ )&

- <31> - «<32>

WAIT (input)

38
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2.5.7 External Memory Access Read Timing in R0/SO (low EMI) Mode

Table 2-17: External Memory Access Read Timing in R0O/SO (low EMI) Mode

Parameter Symbol MIN. MAX. Unit
Data input set up time
T 2+wpg+twp+wW)T-34
(vs. address) <10> SAID ( As T Wp + W) ns
Data input set up time <11> T (L5 +wp +W)T - 22 ns
(vs. RD1) SRDID : D
RD Low level width <12> TWRDL (1.5 +wp +W)T - 10 ns
RD High level width <13> TwWRrDH (0.5 +wpg+i)T - 10 ns
Address, CSn - RD!
delay time <14> TDARD (05 + WAS)T -20 ns
RDt - address delay .
T .
time <15> DRDA iT-5 ns
Data input hold time (vs.
ﬁT) P ( <16> THRD|D 0 ns
RDt - data output )
T -
delay time <17> DRDOD (05+)T-6 ns
WAIT set up time
T 1+wyg) T-37
(vs. address) <31> SAW ( AS) ns
WAIT high level width <32> TwwH T+10 ns

Remarks: 1. T: 1cpy

2.0 Number of idle states specified by BCC register

3. wpg: Number of waits specified by ASC register
4. wp:  Number of waits specified by DWC1, DWC2 register; wp 2 1
5

wW: Number of waits due to WAIT
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Figure 2-8:

AQ-A25 (output)
CSn

WRO0, WR1(output) _/

RD (output)

D0-D15 (in/out)

WAIT (input)

External Memory Access Read Timing in R0/SO (low EMI) Mode

A

X

<15>

- -

- <13> | | <12> -l
\
X(
- <14> | <11> -l
et <10> — -
- <31> - o <32>

. <17>

<16>
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2.5.8 External Memory Access Write Timing in R0/SO (low EMI) Mode

Table 2-18: External Memory Access Write Timing in R0O/SO (low EMI) Mode

Parameter Symbol MIN. MAX. Unit

Address, CSn - WRO

— ’ T 0.5+ T-18

WR1. delay time <20> DAWR ( Was) ns
Address set up (vs.

WRO, WR11) P <21> Tsawr 1.5+ Was+Wp + w)T - 19 ns
WRO, WR1t - .

, T )

address delay time <22> DWRA 05+0T-5 ns
WRO, WR1 High level <23> TwwRH (1+i+Wag)T-5 ns
width

WRO, WR1 Low level <24> TwwRL (1+w+wp)T - 10 ns
width

Data output set up time

T 0.5+ + +w)T - 18
(vs. WRO, WR1+) <25> SODWR ( Was +Wp + W) ns
Data output hold time .
T -
(vs. WRO, WR11) <26> HWROD 05 +0)T-5 ns
WAIT set up time
T 1+ T-37
(vs. address) <31> SAW (1+Was) ns
WAIT high level width <32> TWWH T+10 ns
Remarks: 1. T: Ufepy
2.0 Number of idle states specified by BCC register

3. wpg: Number of waits specified by ASC register

4. wp:  Number of waits specified by DWC1, DWC2 register; wp 2 1

5 w: Number of waits due to WAIT
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Figure 2-9: External Memory Access Write Timing in R0/SO (low EMI) Mode

AO0-A25 >§l >§l
\ \

N tput
&sn (output)

RD (output) /

- <21> -l <22> .-

WRO0, WR1 (output)

- <25> - <26>

DO0-D15 (infoutput)
write — write

D0-D15 (in/output) >
read - write

@ )&

- <31> - «<32>

WAIT (input)
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2.5.9 RESET (power up/down Sequence)

Table 2-19: Reset Timing
Parameter Symbol Test Conditions MIN. MAX. Unit
RESET high-level width twRrsH 500 ns
RESET low-level width tWRSLO STOP or Sub-WATCH Note 1
TOST ms
Mode release
twrsL1 except STOP or Sub-
WATCH Mode release 500 ns
Vopsx < Vppax power up fovr 0
delay
Vobsx < Vppax Power down tovr 0
delay
RESET hold time tovrRR twrsLa Ot 2 ms
RESET setup time tDvRE 0 ns

Notes: 1. Tpgt: Oscillation stabilization time of main oscillator
2. n 0, 1. Depending on operation condition
Remark: It must be guaranteed that a valid RESET signal (low active) is applied to the Reset pin at
any time if the voltage power of Vpp3, becomes below 3.0 V
Figure 2-10: RESET Timing
twrsH twrsL
[ -]
RESET 7F jﬁ F
[(d
P2
Vbps

44

VDD3 é ;7L P2 T\ ; ;

Vbps
7 % 3

Vbps 42/ \\SEE

%
RESET
tovr tovrr tovRe tove
- - ~‘ - -
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2.5.10 RESET Output

Table 2-20: Reset Output Timing

Parameter Symbol Test Conditions MIN. MAX. Unit
RESOUT low-level width twroL 4 TNote ms
RESOUT?1 to first fetch t Note ms
(CSO 1) DROHF 5T

Note: T: 1/fgsc, fosc = Main oscillator frequency

Figure 2-11: Reset Output Timing

twroL

(4 (4

RESOUT » \ f >

{prROHF
-y——————————————————— =

(4

Cso
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2.5.11 Interrupt Timing

Table 2-21: Interrupt Timing

Parameter Symbol Te's.t MIN. MAX. Unit
Conditions

NMI high-level width twNIH 500 ns
NMI low-level width twiiL 500 ns
INTPOO, INTPO5, INTP10, bwITH

INTP15, INTP20, INTP21, 500 ns
INTPiNOte1 high-level width

INTPOO, INTPO5, INTP10, twTL

INTP15, INTP20, INTP21, 500 ns
INTPiNOt® 1 |ow-level width

TIGmn, TIcomNote 2 tWTIH 500 ns
high-level width

Note 2
TIGmn, TICOm ote twriL 500 ns
low-level width
Notes: 1. i=0to5
2. m=0tol,n=0to5
Figure 2-12: Interrupt Timing
twNIH twaiL

NMI 4
twitH twiTL
I
INTPmI, 7L jﬁ
INTP2m,

T

INTPNn
tWTIH twriL
e
TIGmn, J q
TIGOi

Remarks: 1. n=0to5

2. m=0to1l
3. i=1to2
4, 1=0,5
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2.6 Peripheral Function Characteristics

2.6.1 Timer G/Timer C

Table 2-22: Timer G/Timer C Characteristics

Parameter Symbol Con-lljei?itons MIN. MAX. Unit
TIGmN high-level widthNotel twTiGH 100 + ToNote2 ns
TIGmnN low-level widthNotel twTiGL 100 + TyNote2 ns
TICOm high-level widthNote3 twTicH 100 + T,Note2 s
TICOm low-level widthNote3 twTicL 100 + TNote2 s

Notes: 1. m=0tol,n=0to5

2. T1: Depends on selected clock source for the peripheral clock supply and the setup of the
respective timer macro clock and timer channel setup
3. m=0tol

Figure 2-13: Timer G Characteristics

tWTIGH tWTIGL

Figure 2-14: Timer C Characteristics

twricH twricL
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2.6.2 CSI

Table 2-23: CSI| Master Mode Characteristics

Parameter Symbol | Test Conditions MIN. MAX. Unit
SCK cycle time tcyskm Output 200 ns
SCK high level width tWSKHM Output 0.5 tcysk - 15 ns
SCK low level width twskLM Output 0.5 tcysk - 15 ns
Sl set up time (to SCK 1) tssiskm 30 ns
Sl hold time (from SCK 1) tHsksim 30 ns
SO output delay time (from SCK 1) tbsksom 30 ns
SO output hold time (from SCK 1) tHsksom 0.5tcysk-5 ns
Table 2-24: CSI Slave Mode Characteristics
Parameter Symbol | Test Conditions MIN. MAX. Unit
SCK cycle time tcysks Input 200 ns
SCK high level width twskHs Input 90 ns
SCK low level width twskLs Input 90 ns
Sl set up time (to SCK 1) tssisks 15 ns
Sl hold time (from SCK 1) tHsksis 15 ns
SO output delay time (from SCK 1) tbsksos 30 ns
SO output hold time (from SCK 1) tHsksos twskH ns
Figure 2-15: CSl Slave Mode Characteristics
tCYSK
tWSKL tWSKH -
[ | |
= SN
~
tSSISK tHSKSI
Hi-Z —
st oougaa B
N 7
tDSKSO
e E—
tHSKSO
R
SO Output Data §< ><
¥
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2.6.3 UART

Table 2-25: UART Characteristics

Parameter Symbol | Test Conditions MIN. MAX. Unit

Transfer rate TuarT | freripheral 2 5 MHz 312500 bps

2.6.4 FCAN

Table 2-26: FCAN Characteristics

Parameter Symbol | Test Conditions MIN. MAX. Unit
Transfer rate Tecan fperipheral 2 16 MHz 1 Mbps

2.6.5 A/D Converter

(Tp=-40 ~ +85°C: uPD703128 (A), uPD703129 (A),
Tp=-40 ~ +110°C: pPD703129 (A1),

VDD5X = AVDD =45V ~55 V, VDD3X = CVDD =3.0V-~36 V, AVREF < AVDD
Vsssx = Vssax = CVss =AVgs =0V)

Table 2-27: A/D Converter Characteristics

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Resolution - 10 Bit
Overall ErrorNotel AVRer = AVpp +3 LSB

) AVger =3 V 15 LSB
Conversion timeNote? Tconv 5 12 Hs
Sampling timeNote3 Tsam Tconv/6 Hs
Analog input voltage ViaN AVgg AVRer \Y;
Analog supply current IavDD 3.0 6.0 mA.
Reference voltage AVREE AVgg AVpp \Y
zifreef:tr;‘%?ezonage Pt |AVREF AVRer = AVpp 1 2 mA
Zigzgﬁﬁtzg tage input lLAVREF AVRgr = AVpp 5 HA

Notes: 1. The quantization error is not included
The conversion time Tcqny depends on the setting of the ADM register
The sampling time Tgap, depends on the setting of the ADM register

2
3
4. The A/D converter reference voltage can be switched off internally by software
5

The leakage current specification becomes valid if the A/D converter’s reference voltage is
switched off
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2.6.6 Serial “External Flash Memory” Programming Operation Characteristics

Table 2-28: Serial “External Flash Memory” Programming Characteristics

Parameter Symbol Corﬁfitons MIN. TYP. | MAX. Unit

Vppsx 1 Setup time to

T 100 ns
MODEL 1 DRPSR
Vppsx T Setup time to

T Note 1 ms
RESET 1 DRRR Tost
MODEL1 1t setup time to
RESET 1 TesrRF Tost " ms
Count start setup time from T gTNote 2 4 s
RESET 1 RFCF 500
Times of MODE1 counting TcounT 10 ms
MODEZ1 count Hi/Low level

. Tew, T

width cH TeL 1 us
MODEL1 pulse count for UARTO | NpyarTo 0 -
MODEL1 pulse count for CSIO Npcsio 8 -

Notes: 1. Togt: Oscillation stabilization time of main oscillator
For power up sequence of Vppsy, Vppay Please refer to Section 2.5.9.

2. T 1/fosc: fosc = Main oscillator frequency

Remark: The MODE1 input pin is a Schmitt-Trigger input buffer

Figure 2-16: Serial “External Flash Memory” Programming Characteristics Timing

VDDSX, VDDXX
Vbb3x ov
TcounTt
TORPSR  TRFCF TcH
- —-
Vbp5x
MODE1 \_/
ovVv
> Teu -
- < TPSRRF
Vbp5x T
RESET ~—DRRR
ov
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3. Package Drawing

Figure 3-1: Package Drawing

144-PIN PLASTIC LQFP (FINE PITCH) (20x20)
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4. Recommended Soldering Conditions

Solder this product under the following recommended conditions.

For details of the recommended soldering conditions, refer to information document Semiconductor
Device:

Mounting Technology Manual (C10535E).

For soldering methods and conditions other than those recommended please consult NEC.

Table 4-1: Soldering Conditions

Soldering Method Soldering Condition Symbol of Recomm(_ended Soldering
Condition

Package peak temperature: 245 °C,
Time: 30 seconds max. (210 °C min.),
Number of times: 2 max., IR45-207-2

Number of days: 7 Note
Package peak temperature: 215 °C,

Time: 30 seconds max. (210°C min.),
Number of times: 2 max., VP15-207-2

Number of days: 7ote

Pin temperature: 300 °C max.,
Time: 3 seconds max. (per side of device)

Infrared reflow

VPS

Partial heating

Note: After that, prebaking is necessary at thd °C for tbd hours.

The number of days refers to storage at 25°C, 65% RH MAX after the dry pack has been
opened.

Caution: Do not use two or more soldering methods in combination (except partial heating
method).
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NOTES FOR CMOS DEVICES

@® PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using
insulators that easily build static electricity. Semiconductor devices must be stored and transported
in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work bench and floor should be grounded. The operator should be grounded using
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need
to be taken for PW boards with semiconductor devices on it.

(® HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Inputlevels
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused
pin should be connected to Voo or GND with a resistor, if it is considered to have a possibility of
being an output pin. All handling related to the unused pins must be judged device by device and
related specifications governing the devices.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

Power-on does not necessarily define initial status of MOS device. Production process of MOS
does not define the initial operation status of the device. Immediately after the power source is
turned ON, the devices with reset function have not yet been initialized. Hence, power-on does
not guarantee out-pin levels, I/O settings or contents of registers. Device is not initialized until the
reset signal is received. Reset operation must be executed immediately after power-on for devices
having reset function.
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e The information in this document is current as of 10.01, 2003. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or
data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all products
and/or types are available in every country. Please check with an NEC sales representative for
availability and additional information.

* No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that
may appear in this document.

« NEC Electronics does not assume any liability for infringement of patents, copyrights or other
intellectual property rights of third parties by or arising from the use of NEC Electronics products
listed in this document or any other liability arising from the use of such NEC Electronics products.
No license, express, implied or otherwise, is granted under any patents, copyrights or other intellectual
property rights of NEC Electronics or others.

« Descriptions of circuits, software and other related information in this document are provided for
illustrative purposes in semiconductor product operation and application examples. The incorporation
of these circuits, software and information in the design of customer's equipment shall be done
under the full responsibility of customer. NEC Electronics no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

* While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics
products, customers agree and acknowledge that the possibility of defects thereof cannot be eliminated
entirely. To minimize risks of damage to property or injury (including death) to persons arising from
defects in NEC Electronics products, customers must incorporate sufficient safety measures in their
design, such as redundancy, fire-containment and anti-failure features.

« NEC Electronics products are classified into the following three quality grades: “Standard”, “Special”
and “Specific”.

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated “quality assurance program” for a specific application. The recommended applications of
NEC Electronics product depend on its quality grade, as indicated below. Customers must check the
quality grade of each NEC Electronics product 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"; Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems,
life support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is “Standard” unless otherwise expressly specified in
NEC Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in
applications not intended by NEC Electronics, they must contact NEC Electronics sales representative
in advance to determine NEC Electronics 's willingness to support a given application.

Notes: 1. " NEC Electronics" as used in this statement means NEC Electronics Corporation and
also includes its majority-owned subsidiaries.

2. " NEC Electronics products" means any product developed or manufactured by or for
NEC Electronics (as defined above).

M8E 02.10
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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

e Device availability
Ordering information

Product release schedule

Availability of related technical literature

Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary

from country to country.

NEC Electronics Inc. (U.S.)

Santa Clara, California

Tel:  408-588-6000
800-366-9782

Fax: 408-588-6130
800-729-9288

NEC Electronics (Europe) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 01

Fax: 0211-65 03 327

Sucursal en Espana
Madrid, Spain

Tel: 091-504 27 87
Fax: 091-504 28 60

Succursale Francaise
Vélizy-Villacoublay, France
Tel: 01-30-67 58 00
Fax: 01-30-67 58 99
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Filiale Italiana
Milano, Italy

Tel: 02-66 75 41
Fax: 02-66 75 42 99

Branch The Netherlands
Eindhoven, The Netherlands
Tel: 040-244 58 45

Fax: 040-244 45 80

Branch Sweden
Taeby, Sweden

Tel: 08-63 80 820
Fax: 08-63 80 388

United Kingdom Branch
Milton Keynes, UK

Tel: 01908-691-133
Fax: 01908-670-290

NEC Electronics Hong Kong Ltd.
Hong Kong

Tel: 2886-9318

Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd.
Seoul Branch

Seoul, Korea

Tel: 02-528-0303

Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
Singapore

Tel: 65-253-8311

Fax: 65-250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan

Tel: 02-2719-2377

Fax: 02-2719-5951

NEC do Brasil S.A.
Electron Devices Division
Guarulhos, Brasil

Tel: 55-11-6465-6810
Fax: 55-11-6465-6829
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" 2 Although NEC hastaken all possible steps
aC S I I I I I e eSS ag e to ensure thatthe documentation supplied

to our customers is complete, bug free
and up-to-date, we readily accept that

From: .
errors may occur. Despite all the care and
precautions we've taken, you may
Name encounter problemsinthe documentation.
Please complete this form whenever
Company you‘d like to report errors or suggest
improvements to us.
Tel. FAX
Address
Thank you for your kind support.
North America Hong Kong, Philippines, Oceania Asian Nations except Philippines
NEC Electronics Inc. NEC Electronics Hong Kong Ltd. NEC Electronics Singapore Pte. Ltd.
Corporate Communications Dept. Fax: +852-2886-9022/9044 Fax: +65-250-3583

Fax: +1-800-729-9288
+1-408-588-6130

Europe Korea Japan
NEC Electronics (Europe) GmbH NEC Electronics Hong Kong Ltd. NEC Semiconductor Technical Hotline
Seoul Branch Fax: +81- 44-435-9608

Market Communication Dept.

Fax: +49-211-6503-274 Fax: +82-2-528-4411

South America Taiwan
NEC do Brasil S.A. NEC Electronics Taiwan Ltd.
Fax: +55-11-6462-6829 Fax: +886-2-2719-5951

I would like to report the following error/make the following suggestion:

Document title:

Document number: Page number:

If possible, please fax the referenced page or drawing.

Document Rating Excellent Good Acceptable Poor
Clarity O O O O
Technical Accuracy | O O O

Organization O O O O
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