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CAUTION:

The information is subject to change without notice.

No part of this document may be copied or reproduced in any form or by any means without prior written consent
of Tessera Technology Inc.

Tessera Technology Inc. assumes no responsibility for inaccuracies or misprints of this document.

Tessera Technology Inc. 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 Tessera Technology Inc. products listed in this
document or any other liability arising from the use of such products. No license, express, implied or otherwise, is
granted under any patents, copyrights or other intellectual property rights of Tessera Technology Inc. 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 a customer's equipment shall be done under the full responsibility of the
customer. Tessera Technology Inc. assumes no responsibility for any losses incurred by customers or third parties
arising from the use of these circuits, software and information.
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1. Introduction

In this document, features and hardware specifications of CAN evaluation board (StickCAN V850) for
V850ES/FG3, 32-bit single-chip microcontroller from NEC, are described.

1.1 Features

- It uses yPD70F3377A (this will be called V850ES/FG3 in this document), 32-bit single-chip
microcontroller from NEC.
V850ES core, ROM, RAM, peripheral circuit, CAN controller are built into V850ES/FG3.

- Fast operation with internal clock: 48MHz

- Flash memory 512Kb and high-speed RAM 32Kb are built into the microcontroller

- It enables to program on flash and debug without additional hardware tools.

- 4 connector interfaces for timer 1/O ports and 2 connector interfaces for A/D 1/O ports are
implemented

- It has yPD78F0730 (complying with USB 2.0) from NEC Electronics as USB interface

It is very handy as the size is small (W88mm X D23mm X H12mm)

1.2 Hardware Specifications

Microcontroller MPD70F3377A (VB50ES/FG3)
Operation frequency | Main: 48MHz (6MHz x 8 multiplying)
Sub: not supported

Interface USB connector (Type A)

Extended interface connector (CN1)

CAN High-speed CAN mode: 1Mbps-60Kbps (built-in transceiver, TJA1050)
Terminating resistor 1202 for high-speed mode is built into the
system.

Low-speed CAN mode: 125Kbps (built-in transceiver, TJIA1054)

Supply voltage 5V (USB power supply) Typ. 300mA
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1.3 Product Component List

StickCAN V850

Development tools / manual CD-ROM

Standard CAN interface cable (DSUB 9 pin, female connector type)
USB extension cable

1.4 Internal Block Diagram

VBUS—5.0V

VBUS SYSTEM POWER SUPPLY
—» Voltage Converter |——p

UPD78F0730 UPD70F3377GC
PCSO —i >o-|

HIGH Speed

USB I/F <+——— »|CSIO(no use)
UART »UARTDO PO6/CTXDO

Debug P04/CRXDO

P10
o0 II FLMDO LOW Speed

L oo T P33/CTXDO

” P34/CRXDO
RESET

Transceiver SW

y

P95/TIAB10/TOAB10
P92/TIAB11/TOAB11
P93/TIAB12/TOAB12
P94/TIAB13/TOAB13
P70/ANIO
1 TOAA2 P71/ANIL

) ‘: TIAA30 —

Timer Cascade  TOAAS 5CTO >

TIAA40 PCT1 A\ S
PCT4

A A A A

vVvy

A A
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2. Pin Function List

21 CN1

Pin function list for extension interface CN1 is shown below.

CN1 | Pin Name Destination Remarks
1 CANH CANH CAN transceiver via switch
2 CANL CANL CAN transceiver via switch
3 GND Internal common ground | GND Reference
4 VDD Internal power output 5.0V output
100mA can be supplied to external system
5 TMO PO5/TIAB10/TOAB10 V850ES/FG3
6 T™M1 P92/TIAB11/TOAB11 V850ES/FG3
7 TM2 P93/TIAB12/TOAB12 V850ES/FG3
8 T™M3 P94/TIAB13/TOAB13 V850ES/FG3
9 ANIO P70/ANIO V850ES/FG3
10 | AN P70/ANI1 V850ES/FG3

4 N
rin | OO OO | epin
2Pin !_<> OO0 (:! 10Pin

-

/

J1 connector pin layout, top view

Tessera Technology Inc.
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3. Switch, LED, CAN

3.1 SW1 (Debug Switch)

This switch is used when you debug and write on flash with development tool such as ID850QB.

SWH1 Settings

Stand-alone automatic execution OFF
Debugging and flash writing ON
SW1

OFF ., M ON
Debug

— StickCAN-V850

Transceiver
LOW , . ' HIGH

SW1 layout, top view

3.2 SW2 (Transceiver Switch)
This switch is used to change the mode between high-speed CAN and low-speed CAN.

SW2 Settings
High-speed CAN mode HIGH
Low-speed CAN mode LOW

OFF ,, M ON

‘StickCAN-V850

Debug

Transceiver
LOwW ,_ . ' HIGH

SW2 layout, top view
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3.3 LED1-3

These are LED indicators. They can be controlled by port output from V850ES/FG3. Immediately
after the reset released, LED turns off as the port mode becomes input mode.

LED1 Lighting Status
Port Output Level LED

PCTO LOwW Blue light
HIGH Off

PCT1 LOW Blue light
HIGH Off

PCT4 LOW Blue light
HIGH Off

OFF ., M "ON

‘StickCAN-V850

Debug

Transceiver
LOW ,®_ . ' HIGH

Inini

LED1 LED2 LED3

LED1-3 layout, top view

3.4 LED4
This is the power LED. When power is supplied to StickCAN V850, the LED lights up.

LED4 Lighting Status
Status LED
USB is connected Blue light
USB is not connected Off
LED4

OFF M "ON )
Debug

‘StickCAN-V830

Transceiver
LOW , . ' HIGH

LED4 layout, top view
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3.5 CAN Transceiver Control

CAN transceiver can be controlled by V850ES/FG3 port.

V850ES/FG3 can select one from 2 kinds of CAN (ch0). High-speed transceiver and low-speed
transceiver are connected to each port on StickCAN V850. Set for alternate functions for CAN
ports depending on the mode (transceiver) in use.

Also, the port that is connected to a transceiver not in use must be set to port mode (select with
PMC register).

The mode for transceiver in use and SW2 should be the same setting.

Port Function SW2
Mode Port Setting Setting
P04/CRXDO CRXDO
High-speed | PO06/CTXDO CTXDO High
mode P34/CRXDO0O P34
P33/CTXDO0 P33
P04/CRXDO0O P04
Low-speed P0O6/CTXDO P06 Low
mode P34/CRXDO CRXDO
P33/CTXDO CTXDO

3.6 CAN Terminating Resistor

This is the terminating resistor 120Q2 for high-speed CAN. It can be connected/disconnected by
V850ES/FG3 port output. Immediately after the reset released, the terminating resistor is
disconnected as the port mode becomes input mode.

Terminating Resistor Connection Status
Port Output Level Terminating Resistor
PCSO LOW Connected
HIGH Disconnected

Tessera Technology Inc. 9/14
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4. Power Supply

The power of this product is only supplied by USB power. Even if it does not use GUI such case like
stand-alone automatic execution, it should be connected to USB port of PC or self-powered USB hub.
It generates 5.0V from the supplied power from USB in StickCAN V850. When you interface with each
port of extended interface (CN1), the power voltage should be standardized with 5.0V. In addition, the
current that StickCAN V850 (CN1-4 pin) can supplies is maximum of 100mA.
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5. StickCAN V850 Information

5.1 Function Layout

SW1 (Debug SW) )
LED4 CN1 (Extention I/F)
USB1 (USB I/F) / R [

TRIOTPITPZTP3TPI4 TP4 . us

! Cal=g

— _ * MO :
e imma (| ]
i i) oo %
ﬁ 300 T
0= RIS o
gl= TP}EUID] (nnn ]
= % TPiB . % E
Ul 1p; M m
L1 e
UsBl P m % ' I I
\ £ =g - [T
N - TCS00118-1 (e) %3? Stick CAN FANS S
SW2 (Transceiver SW) LED1-3
Top view
SW1 (Debug SW)
USB1 (USB I/F) CN1 (Extension I/F)

| e tm—

OFF M ON

" StickCAN-V85()

Transceiver
LOW , M. ' HIGH

SW2 (Transceiver SW)

Top view
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5.2 Standard CAN Interface Cable Specifications

This is the connection cable between StickCAN V850 and CAN bus. It has wire connections that
are needed for CAN communication.

About 5cm

Stick CAN V850 Connector CAN Bus Dsub 9 pin Connector

DF11-10DS-2C (Maker: Hirose Electric) 17DE-13090-C (Maker: DDK)

1 CANH ]\ X~ 1NC

2 CANL < 2 CANL

3 GND 3 GND

4 vobo X X 4NC

5 ™m0 —X 5 Shields GND

6 ™M1 =X > 6NC

7 ™M2 =X 7 CANH

8 ™3 —X >~ 8NC

9 ANI0 =X X~ 9NC

10ANIT 3¢

Standard CAN Interface Cable Wire Connections

Tessera Technology Inc. 12/14
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6. Circuit Diagram

TP1 TP2 TP3
o O
VDD - | -
'|'—u1
L p3oiNTP1 P10/5CKT0 2 —(Shield) > CLK_SCKBO  Page.2
PDO
21 po1/TI010/T000 P11/si0 22 +—Ks0B0 Page.2
TXDDO
31 p00rTI000 P1215010 -2 >>siBo Page.2 VoD -
PD1
VDD 4 p120/INTPOEXLVI P13/TxD6 |22 >>RXDDO Page.2 Z 4
RESETU -
= R 5| RESET P14/RXDE |22 < TXDDO Page.2 o _I_i
2 1 FLMDOU 6 25 i 0.1UF = U2
VBUS = R2 91K CIR XZ_U FLMDO P15 {Shield) D)CLK RESET  Page.2 T SN74LVC1G125DCK
-RO | PD2 =
CSTCE16$"1°V532R° T P122IX2/EXCLKIOCDOB P16TOHT {24 =
_ (I 8 | 23 PD3
2 cs = CLKOfT | P121X1/0CD0A P17/TI50/TO50 RXDDO 1 P4
0.1uF PD4 —— O
Y H 9 reGe P33TI51/TOS1 |22 TXDDO 1 5
= (1608)0.47uF 1], Eves |21 — 0
BLM41PG750S — | Vss s 1 RESETU 1 o TPe
— U Vad Evdd 22 =
KUY C4 || (1608)0.47uf 12 19 1 2 FLMDOU 1 7
USBA X i USBREGC P31/INTP2/OCD1A = K [SRialay K OCDTA 7 P8
1 = 1 2 13 18 N 4 OCDTB__ 1 TP9
VBUS =7 T UsBP P32/INTP3/0CD1B
2 1 2 14 17 PD5 VDD
[')3; 3 ] R5 330hm USBM P60 1 TP10
PD6
Eg; ro1 . 18 f yssPuc Pt |18 VDD : i
FG2 GND | UPD78F0730MC-5A% =
UARTO-4W5100 F1 VDD
NFE31PT222Z1E9 '|'
us 3 1
AN J_ J"I"“
5
2 1 4 c7 c5 c6
3 - 0.1uF 0.1uF
R7 1.5K 0.1uF
SN74LVC1G125DCK [ : - :
Page.2
$885222700
L2
EMIF
VBUS A~
L3 LQH2MCN2R2M02
LQH2MCN2R2M02 | _| U4_TPS63002DRC
i+ c9 c10 VDD
R8 c8 4 2 F2
330hm  (3216)10uF 0.1uF | 220pF L1 L2 NFE31PT222Z1E9 ro
- L L 51 viN vout H ? ‘ vy 8 PDO
S 2 8 7 PD2
R10 330hm I VINA 7 o 6 PD3
7 10 R11 c13 W+ W+ 5 4 PD1
PSISYNC B | Oohm == i~ C11 ~ C12
K 6 |y c (3216)10uF | (3216)10uF —= CN1E4K-105J
cla =
N == 9 3 °‘ = = : R13
R12 0AUF GND  PGND s PD4
9.1K PAD 7 PD6
= = = 6 PDS
J 11 = y
e L N L ontesrtos)
R15 R16 ° °
9.1K 9.1K 9.1K:1K=5.05V
| &
itle
Stick CAN Board
ize Document Number ev
A3 | Tcsoot119 1
ate: Wednesday. February 20, 2008 Fheet 1 of 2
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CANH_A 1
2 CANH
CANHB 3 CANLC
= o)
CANL A 4
5
CLK _REGC ield) CANLB 6

SW2 $8S88222700

C15 C16

(3216)100F | 0.1uF

..||_

F4

VDD  NFE31PT222Z1E9 E{_DD e S ot i o D1 MAZZ068H D2 MAZZ068H
1 2800 3 e e
& 1. L., L. L : :
VDD NFE31PT222Z1E9 ] b
T 1 3 c17 c18 c19 c20 ~c o CN1
X “‘ 0.1uF 0.1uF 0.1uF 0.1uF x5 B o 9k ok o 1
[oo| < - - :
CLK X1 c21 = = = = = 3
Y2 (shield) N 0.1uF shiel CLK_TM_2 T 7
CSTCR6MO00G53Z-R0 shield TV — (shield) _ CLK TAB10 5
2 O = = (shield) CTK TABTT 6
[ , e
5 shield _
™)
100 CLK_ANIO (shield {shield) __CLK_ANIO
= CLK X2 2 %ggl:o VB50ES/FG3 g;%ﬁm 99 CLK_ANI Iehield; {shield) __CLK_ANM 1
shield 1 2 98
( ) RIS 7 < P10/INTPY P72/ANI2 {57—X DF11-100P2DS
P12 = P11/INTP10 P73/ANI3 {g55—X
. EVDDO P74/ANI4 -g2—X
(shield) CLK_T™M_3 6 95
e TR ™ —=— POO/TIAA31/TOAA31 P75/ANIS Tga—X VoD F3
- — 5| POVTIAA3D/TOAA3D P76/ANI6 [g3—X NFE31PT22221E9
Page.i  FLMDO ) 7 5 5| FLMDO P77IANI7 Tg5—X 1 3
R20 91K (shield) CLK REGC o | VbD A T
EVDD P13 REGC P79/ANI9 5o
1 2 = shield) CLK X1 vss P710/ANI10 {59
R21 R Eshield& CIR X X1 P711/ANI1 Tga—X o
l - = 1 X2 P712/ANI2 =X
Page.1 CLK_RESET ), 5| RESET P713/ANI13 fg5—X =
1 2 & xT1 P714/ANI14 -g2—X B
evob [FE3 RT4 = XT2 P715/ANI5 {-ga—X
VDD — : 5| PO2/NMUTIAA40/TOAA4D PDL13 g3—X
Ro3- 1 2 04K CLK_CRXDO P04 | (shiblqp$ 79| PO3/INTPO/ADTRG/TIAA41/TOAA4T PDL12 {g5—X
T Ras 551K DRST E 20| PO4/INTP1/CRXDO PDL11 g3
: CLKTTRD0 P06 - 57| POS/INTP2/DRST PDL10 g5
Rz 1 2 80K = - (shield) A; PO6/INTP3/CTXDO PDLY =g
Page.! SIBO 55| P40/SIBO/KRO/RXDD3/INTP14 PDL8 {5
Page.! sOBO <K 54| P41/SOBO/KR1/TXDD3 PDL7 {77
Page.1 CLK_SCKBO >< 55| P42/SCKBO/KR2 PDL6 ¢ 1 >
Page.1 TXDDO P30/TXDDO PDL5/FLMD1
Page.1  RXDDO ), §$ P31/RXDDO/INTP7 PDL4 1 R26 m—
R27 CLK CTXDO P33 . 58| P32/ASCKDO/TOAAD1/TIAAOOTOAAD PDL3 =
TLK CRXDO P34 | 29 | P33/TIAA01/TOAA01/CTXDO PDL2
———— 0 P34/TIAAT0/TOAA10/CRXDO PDL1
X—57- P35/TIAAT1/TOAAT1 PDLO - GLK GTXDO PO6
%311 Pa6/CTXD! BVDDVDDT (40 (shield) ZLE 20 PR0 Us
X33 | P37/CRXD1 BVSSVSS1 [ 1 Figh specd
EVSS PCT6 [e5—X ==  ED3
S Evoor RN E— — VoD NPEstPTZ2221E0 _I__I 2| X0 ST CANH_A
TP14 X736 | P38/TXDD2 PCTl g5 [EDT T 1 3 GND CANH CANC A
—== X 57| P39/RXDD2/INTP8 PCTOfge——————————— Y 5 VCC CANL =
2%—357| PSO/KRO/TIABO1/TOABO1/TOABOT1 PCM3 g5—X c22 c23 RXD  Vref ——X
™1 X—357| P51/KR1/TIABO2/TOABO2/TOABOB1 PCM2 g5—X TATOSOT
P18 70| P52/KR2/TIABO3/TOABO3/TOABOT2/DDI  PCM1/CLKOUT {5 o 0.AUF 0.1uF e c € c
™1 27 P53/KR3/TIABOO/TOABOO/TOABOB2/DDO PCMO &5 : : £ £ £ £
1 25| P54/KR4/TOABOT3/DCK PCS1 159 = = — S { R 5]
25| P55/KR5/TOABOB3/DMS PCSO {25 - * (shield) CLK_CRXDO_Po4 Sef+ 2 S =
24 POO/KRETXDD1 P915/INTP6/SCLOO/TXDDA —2=—X shield) ——————— ] g 9 2
hield) CLK_TAB11 25 P91/KR7/RXDD1 P914/INTP5/SDAOO/RXDD4 [-55—X g e € 2
Sh!eIM CIR-TABT? 26| P92/TIAB11/TOAB11 PO13/INTP4/PCL gg—X = - =
§h=g|rs CLK_TABT3 27| P93/TIAB12/TOAB12 P912 57X EVDD - N @ <
18 S TRTABTO 25| P94/TIAB13/TOAB13 PO11 23—X R A O
shield) _ 8 53
25| P95/TIAB10/TOAB10 P10 25—X VDD
=o-| P96/TIAA21/TOAA21 P99/SCKB1/TIABOO/TOABOO 25—X —
—| PO7/SIB1/TIAA20/TOAA20  P98/SOB1/TIABO3/TOABO3 =X EVDD
PD70F3377M2GCA-UEU-AX - ~ «
u7
N R35 -:H,;,ﬁ: 53VM-61GR1
(1608)4700hm
R36 P
9.1K ! N
I )
0.1uF
U9 = ¢
Fault-toleran
4 U8
shield) __CLK_CTXD0_P33 INH - BAT 73 = SN74LVC1G125DCK
shield) —_CLK_CRXD0_P34 TXD  GND |5 CANL B F7
7 Eég g:r\’;‘rli T CANH_ B NFE31PT222Z1E9 VDD
VDD e S T 3 1
Il 9 rYY YR
t EN__ RTL {3
WAKE RTH c% co7 N
JATOB4T NN 0.1uF 0.1uF
EVDD
R37 R38 - - - LED1  SML512BC4T
2.2K 2.2K LED1 1 2 AAN
4 R39 (1608)4700hm
LEQ\z\ SML512BC4T
LED2 1
R40 (1608)4700hm
LEII{%\ SML512BC4T
LED3 1
R41 (1608)4700hm e
LEQ:;\ SML512BC4T Stick CAN Board
’
R42 (1608)4700hm [Bize Document Number ev
= A3 | Tcsoo119 1
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Tessera Technology Inc. 14/14



	Introduction
	Features
	Hardware Specifications
	Product Component List
	Internal Block Diagram

	Pin Function List
	CN1

	Switch, LED, CAN
	SW1 (Debug Switch)
	SW2 (Transceiver Switch)
	LED1-3
	LED4
	CAN Transceiver Control
	CAN Terminating Resistor

	Power Supply
	StickCAN V850 Information
	Function Layout
	Standard CAN Interface Cable Specifications

	Circuit Diagram

