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V850E2/ML4 Target board
QB-V850E2ML4-TB User’s Manual

User’s Manual

R20UT1992XJ0300
Rev 3.00 2013.6.28

The QB-V850E2ML4-TB is a target board used for evaluating microcontroller operations, using the E1, the Renesas Electronics
on-chip debug emulator with programming function.
(1) VB50E2/ML4 target board (QB-V850E2ML4-TB) features
o Built-in V850E2/ML4 (uUPD70F4022GM).
e A 9.6 MHz resonator is mounted
e Equipped with universal area (2.54 mm pitch)
e Supports both flash memory programming(3-wired-HS CSI, UART) and on-chip debugging(Nexus debugging class1 conforming)
e Lead-free (Pb-free) product

(2) hardware specifications

Main clock operating frequency | 192MHz max. (when use 9.6MHz oscillator )
CN1,CN2,CN4,CN5: Peripheral board connectors (2.54 mm pitch), 80-pin x 4 (pad only)
CN3: 14-pin connector.

Power LED: Red x 1 (LED3)

Test LED: Yellow x 2 (LED1 connected to P312, LED2 connected to P313)

Test SW: SW1 (connected to INTPO)

Main clock (OSC1): 9.6 MHz resonator(connected to X1 and X2)

Clock for PHY chip (KSZ8041NL) of Ethernet (OSC2): 25 MHz resonator

USB Function connecter

Operating voltage 3.0 to 3.6 V(when 9.6MHz resonator used at OSC1)

(3) Dimensions and parts layout
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Pattern on the board: .'. Splitting this wiring leaves open the relevant circuit (-‘ .-).
To reconnect the circuit, short the circuit by soldering (-‘-).
When using P312 and P313, cut off the short pad on the right side of LED.

Showing of the pad on circuit diagram. open: —O—  short: —S—

(4) Notes on use
e The board can be exchanged with a new product only when it has an initial failure.
e Please connect and use the external source when you use this product. (input voltage:4.5V-5.5V, between VDDIN pin and GND pin)

R20UT1992XJ0300 Rev.3.00
2013.6.28

RENESAS

Page 1 of 4

RENESAS

R20UT1992XJ0300 Rev.3.00 Page 1 of 4

2013.6.28




S T S 3 = T
o
Q =) .
> 129y Ano 1o 8. 620 dnko <
3 i > I
o 3 > 3 T ..m
€20, 40 010 Q ~
> .
| T S 820 dnko ©
[14) 2 I
60 o 3 z (o)}
4 IA; . ©
120 §20,| 4nL'0 o
.|_ 80 T z
'
3 a . a Q I
0z g | veo) jy— S ©
TJL £ a T z _T Q 2 a o
T I S (o))
610 % w @©
TA; TA; ©
a
a . . ol =
810 o § o) o I St 5
v i < vz ]
—
210 v o
'
b o
910 €0 O
b .|_r e e oo || oa momonoono | |[oo ™
1% = >
20 - w = >0_8 by
]; ]; oo 2 E SR T o x0f _oBEER 28 %
Pore) o PN N o | Rx RERRRRMLZ =3
o
.|_F |_r __. 3 X 500K >
€10 ™
14; S
il —|o|o || [ofwvlst ||| ||| o[ o] vt (o] N =3 ]
o |zo L4 et ad S Rl K Bef Rad Cof of B B RARA N NY RANA AN = X
S 1 M N
E [ BYodBoLag = - = - = =
83 33585028490514%%4848858828804285822532525392E58252 o
S CITITISX 26> > > > £(A> > =2>>3>ZZzzzzz>>Wwzz ZZS35S0EXE X SnU>SWo [e)
R T g S 4 ==ouw” oodauIII<I I L<Z << TPgpkFuFLT T aes ~
EECSC@ioa< ' DDFF =533 I5 SELo = = =
ALHNDNOOXO & [oXe] <z 11 XZ0po 9] |
O=0000 s 9O 9O (SRl apa =y I
CoserZpSd e 1) g 2
S000LE ag
£28558520 g g8 5 S
I <x<00=< 3 S
CLEEE®RTZ 8 g o
Eoz=c=33 :
33020322
S—zo2EETH
F<laNS599
[ R ON T ¢4=4=3
Wabjwa =00
EEBEE TS
2z g RIS
JeE I 8o
< =z AN
EaFEE JEbB
g Epg oy
£ zEg &R
Z 5zZ
N
N
e
20 LYLEIVYING/HL0S/l LY.LE0ST/9 2d 000N
2SO_44ISO/IO IVL/LI IVL/20S3/S 2d Loan
1SO_44ISORIMNN/00 LY.L/38NN/0I LY.L/00SI/Y 2d 200N
0SQ”44ISO/IMIN/AFIN/0ZSELAV/LILNI/E 2d £0aN
1SS 44ISO/0aXH/0FOULAV/LIVMZ 2d YOaN
aan3 SOan
SSA_ _ _ 900N
OAY 3LISO/0AXL/LSADS/IAY 44ISD/009¥LAV/0dLNI/L Zd LOAN
SLO_LYL/SL LY.L//ZdINISL Sd SSA
YLO_LVU/LIS/OYATH/pLI LYL/92dINIpL Sd aana
€10 LYINVATH/ELT LYL/SZJINIEL Sd €0 [1/£2dINI/EI TL/OIQW_H13/L_Ld
YOLVING/ZLO_LV.L/OHSNEG/LOS/ZH LVLFZdLINIZL Sd 20 rL/92dINIZI FLUOAN HL3/0_Ld
PAVVING/LLO LY. L/OYAT/IMOS/L LI WY L/EZLNI/LL_Sd SLO OV./SH 0V.L/EAXY_H1F/SL_9d
OAY 1ISO/ZOLYWA/OLO LYLNOANN/IAY HISO/0L_LY.L/ZZdLNI/O0L Sd ¥LO_OV.L/PI_OVL/SZdLNIZAXY_H13/pL_9d
2IVVYING/60 IYLNOATNASS HSO/BI WWL/LZdLNI6 Sd £L0_OV.L/EL_OV.L/PZdLNI/LOXY_H13/EL 9d
aanr 2LO_0V.L/ZH_0VL/EZd INI/0OXY_H13/2)_9d
SSA 11O OVL/LLI 0V.L/2ZdLNVAGXY_H13/L1_9d
410XL/80_ LY.LWOANBI_LV.L/0Zd NI/ Sd < 0LO OV.L/OM 0V.L/kZd LNIMTIOXY HL3/0L 9d Ol od
20 WLNOQTV4LAXY/Z L3I LY.U6LdINIL Sd - SSA |18 <o |18
LOX1/90 LY./IMAS/IE LIL91 LYL/BLILNIG Sd = ssh |98 N_l_
SO LVL/SYOaS/LOX/IV L3L/SI LYL/ZLDINIS Sd _ N aan |88
OAY 0ISO/PO IV.L/SYHAS/IAY 0ISO/LIL VALK LYL/OLJLNIY Sd N aan |-88 1
aana SsA |28
SSA L aana
€0_LVL/3X00S/ISS 01SO/0IL 13L/EI VL/SLALINIE Sd o 60 0VL/LO FL/6I_OVL/LI P LAIXY_HL3/6_9d 60d
2O_LYL/pSO/0IS/ZI LYL/E0SI/Z Sd T3} 80 0V.L/00 (L/Z 03L/8 OV.L/OI FLAYIXL_H1T/8 od [ o og 9
LO_IY1/SZY/0MOS/LI LY1/Z0S3/) Sd 0 O OVLANYYING/ZI OVUNTOXL HIF/L 9d €8 — & /-9 > |1+
00 LVL/p2V/00S/0 LY.L/00S3/0 Sd 5 s 907 OV.L/OXYVING/IE 03L/91 OVL/NIXL H13/9 9d [-€8 % o9 w
9S0_41ISO/OLYNA/ESD/S}_vd 2 SO OVL/LOLYING/SI 0VL/0aXL HIF/S 9d (8 & -9
2SO 44ISO/SIVVINA/ZSO/vL vd YO OV.L/QOLYWA/Y_03L/¥i_0VL/LOXL_HLI/vd NI od |2 v og
LSO/EL td T €O_0VL/EI0VL/ZaXL_H13/EdLNIE_9d ¢ og
Quel vd _ 20 0VL/LIL 03L/2I OVL/EaXL_H13/ZdINI/Z_9d 7od
MEAEWLL bd LO_OVL/LI_0VL/100_HLI/LdLINI/L_9d
YMN1/38NT/0L vd 00~ 0VL/01L 03L/01 0VL/SHO H13/0d.LNI/0_9d
YMIV3ET16 vd SLO_OV.L/0ZdLNI/SH_OV.L/LEQ/SE Ld
STOSNE/8 vd ¥LO_OV.L/6LLNI/PLI_OV.L/O0EQ/YL_Ld
aanl €L0_0V.L/8LLNI/ELI_0V.L/620/E}_Ld
aanl 21O OV.L/ZLALNI/ZLI0V.L/82a/Zh Lbd
SSA SSA
SSA aanl
aan3 SSA
£€0¢ 1 ggp _ _ _ _ aana
¢ Lvd ¥——70C 1 610 LVL/40MOS/S I WY L/PLdLNIERY/L bd LLO_OVL/9LdLNI/LLI_OVL/22Q/L)_Ld
& o7hd PLO_LYL/400S/PLI LYLELILNIZZY/Y bd 0v1/920/0L_kd
& 5 hd €LO_LYL/H0IS/EL IWLZLALINIAZY/S bd _0vV.L/Sza/6_Ld
& vhd ZLO VLSS H0ISO/ZLI LYL/LLILNIOZY/Y vd _ov./vea/s_Ld
& £ hd OAY_H0ISO/LLO_ WWLIAY H0ISO/bLI LY LIOLJLNIBLY/E ¥d _ov.L/gza/z_Ld
& 2 hd 0SO_40ISO/0LQ LY.L/O} LW.L/BALNIBLY/C ¥d 0v.1/22a/9_Ld
& hd 1SO_401SO/60_LVL/6I_LYL/BALNI/LIV/L_td _ov./lza/s_Ld
& 0hd 2S0_40ISO/80 LY.L/8I LY.L/ZJLNI/9LY/0 ¥d 0 OVL/6LNIIY 03L/¥I_0VL/02a/t_Ld
& 5l ed €S0_40ISO/SIV/SL_Ed NOJd/€O 0VL/8dLNI/EI_0V.L/6L/E_Ld
. v ed ELE | ySOTH0ISO/PLVIYL Ed ~ 20 OVL/ZdLNILIL 031721 0V.L/8L0/2_Ld
e §SO_H0ISO/EV/EL Ed ] 1O OVL/9dLNIIQO/LI_OVL/ZLa/Lbd
S 2ied 950 H0ISO/ZIV/ZL €d I 00 OVL/SLNI/OIL 03L/0I 0V.L/9a/0 Ld
€z 9 L
0
o
2 2 ToeFe
o D@ SS2Z3L8IRIIE,, 85083885835, 25855 bueo ITo
898880 T 2990 YN " Caa ORI pe N TTTnn889nza00zaa0g
S020800nnnnnnnnnnnn>> ooooooooooo ololo'0'0 Q0 NBO>NaO>n
LW>===2z>addaaacaoacaoaaaaui oooooocoaooaa PPPPPWWVVUUUVUUEV
~ > 2 2(2R[SNR[R[QIR[R[KB[5 (B[S [3]85 BB (2= [F]2F 2L 5[ 22 (3| [S[B|S
boxx
[ o 25 o “NoT©o w T
Lh] | =20 wnowenaro S0 | ormmsworowo | [CNeIE Lu | [z
(o)) 3,3,3,3,3,3,3,3,3,3,3,3, mm 0,0,0,0,0,0,0,0,0,0,0 0,0,0,0,0, [a)=} [a)=}
== [+ M Wy Wy Wy Wy Wy Wy Wy M Y [Ty [ acoaoaa =) =)
oo | |voononnnnone oo [onoononnono [ [ooone cwa | oo
8 8 8 3
g— Y ] Ul Y g Ii s i
w w w
8 8
E Hi g L
8
= I___
=)



hardware
タイプライターテキスト
R20UT1992XJ0300 Rev.3.00 Circuit diagram  Page 2 of 4 


EVDD EVDD
EVDD
P312 LED1
EVDD - EVDD -
15 P32 oK A\ A R1__1 2 1 ca1 VD c42
SML-311YTx 7500hm - ic2 o OMF o OMF
; 1 L P10
P313 LED2 13 P11 4 = = ~
KRR A R2 1 2 [ X - o P10 13
13 P33 X—O 3
SML-311YTx 7500hm 10pF 10pF 5 |1
| SN74LVC1G132DCK USBSV SN74LVC1G125DCK USB5Y
LED3
K KK A R3 1 2
SML-311UTx 7500hm c43
= R9
1Mohm__ [ 0.47uF
1.5Kohm
UDMF R10 1 2 27ohm UDMF 2
1 UDMF D-
1 Uber g UDPF R11 1 2 27ohm UDPE X N B
swi D1 - Hione
P21 % enp
1 ==
P21 13 1Mohm S 1Mohm 0033
= SKQMBBE010 NSAD500F-x-A CroE
TX60A-MB-5ST
EVDD o
| caa
0.1uF
o 2
e e =
£ £
"8 "8
< < EVDD_A
< < IC4 EVDD
L A & ]; MDIO ADDA 3.3 ?7
1 % MDC VDDIO_3.3
P70
1 P65 —RI8 1 A2 1000hm 5| RxD3/PHYADO vODDPLL_1.8 |2 g
1 P6_14 TR0 T Y5 1000hm RXD2/PHYAD1 1
1 P6_13 O BN R RXD1/RXD[1)/PHYAD2 GND |33
1 Pe_12 —REL AN RXDO/RXD[OJ/DUPLEX PADDLE T 005w
R % R 1 2 1000hm 18 { RxovicrRsDVICONFIG2 RexT [0 2 2o o4 g:e
P6_10 - AUF
1 b R25 1 2_1000hm 20 | BEriRx ERISO 5 2100pF o 220k,
= = EVDD_A
1 pe (R31_1 2_1000hm 2 f1xc = = = VDD_/
1 pes ) RaT 1 2 1000hm 21| TXENITX_EN EVDD
TooPLts < INTRP R32 2 1_4.7Kohm [ 1
1 ores ; 24| xpormxop) R332 1_4.7Kohm
i ES—;‘ ¢ 56| TXD1/TXD[1] PG‘»J»FC LED4
ToPe2 2 2 1xD3 LEDOINWAYEN |52 i 4 2200mm 2
T P60 R ! 2 1000hm 29| crsiconFia HEDIISPERD i
1R § R37_1 2_1000hm 26| SRBCONES PG1111C  LEDS
32 7
™+ 5
9 XI5
EVDD 5| X1/REFCLK RX+ |3 5
< ~ X0 RX-
1 2 ~le e e e
R38 T0Kohm 7
KSZ8041NL | R2e | Rz R28 | R2g
8
3 T_RESET ) N%N%N%N% 1000pF 750
E E £ 49.90hm 49.90hm 49.90hm 49.90hm o §
10uF €55 o s s TLAGTTT8
_1| 2
22pF
EVDD EVDD_A
F1 —L osc2
T~~~V 2
BLM18EGA71SN1x T Mz
C54 -
| cs1 7| cs2 ICSG
220F 12
0.1ul
o 220F |
= 22pF

R20UT1992XJ0300 Rev.3.00 Circuit diagram Page 3 of 4



hardware
タイプライターテキスト
R20UT1992XJ0300 Rev.3.00 Circuit diagram  Page 3 of 4 


EVDD EVDD EVDD EVDD
Ra0 RS54 R51
1Kohm 10Kohm 10Kohm
o o o CN3
EVDD Nt oN4 A TCK_1
T ] <K 22 QTrsT3|! 2[4 ]
1 12 12 P10 1 2 P11 12 } _TRST R >> FLMDO 1
1,3 MODE2 ¥ 4 X MODE3 13 1 P12 4 P13 1 EVDD y Do 715 ¢ 1 RS 5
o 1 P14 P51 i 10! éé oms 9|7 &[0 Yo
1 P31 P3 10 1 1 P16 P17 1 co5 4 TR 3 Srov 11 ]9, 10 ohm
1 P39 P38 1 EVDD 1 Ppig P19 1 Ic5 - 1 Reser % 13 ] S Fvpt 1
1 P37 a P36 1 T 1 P10 P1_T1 1 4 5 - - B
1Pas P4 T — DS VDD o 4rF oot
P33 P32 - 107011 - ~| cs RS0
1 Pt % P30 1 1P ¥ L X P1_13 1 21 vss = © ReseT TSM-107-01-L-DH-x
1 P1_14 & 32 4 - T RESET 1 R53 2 100Kohm 47uF 10Kohm
23] 2 54 NC  ouT ©
E 26 5| %6 = S-80131ANMC-JCQXG 10Kohm
1 P00 2 = PO_1 1 ) o
1 P02 P03 1 s |2
1 P04 29 30 PO5 1 IVDD 1 pg 8 |30 VDD
PRl BEE R CTE B i
1 Pos 35 36 Po9 1 35 36
1 P0_10 = = 2 R
L 37 | [ 38 |
IVTDD1 PO_12 ¥ 33 32 1 VDD VoD
PO_14 $ 4 = 1
uvDD |45 46 ] T 46 |
T &1 _gg 1 Mpo7 % = MDO6 1 >>  MoDE2 13 >>  MODE3 1.3
32 1 MDOS5 43 30 MDO4 1 | |
1 UDMH 5 2 L % uppH 1 1 MDO3 St 52 MDO2 1 VDDIN EVDD
X 53 54 1 Mo 53 54 Mboa 1 R57 R58
—— ?% %; 1c8 O w1 10Kohm 10Kohm
) ) ) VIN vout |- 0 o o
onoFF - Ne R 60 1 1
FFC-60BMEP1 FFC-60BMEP1 | cs9 § - = =
- 1ouF [STIBEB33-USTIG | 4.7uF VDD
1= D Jr2
1c7 L2 33uH
PGND x5 L2
Vib
N.C2 ﬁ
SGND N.C.1 Rad_J
TB7102F _1 c62
22uF
DVDD
CN2 CN5
1 MCKO ; < X MSEO1 1 1 P26 ¥ 1 : ¥ P25 1 EVDD 1.21Kohm
H— 1 P24 K P23 1 L
1 MSEO0 g:; ¥ _EVTl 1 1 P22 2 T =
T Evro VDD P21 12
o 1 P5.15 P5_14 1
H 1 P5_13 - p5_12 1
. 1 P5_11 P5_10 1
— Pg5 1 1 P59
1 P8_4 9 P8_3 1 0 P58 1
1 P8_2 1 P8_1 1 EVDD 1  p5_7 £ 52——§ P56 1
AVDD, 3W P8_0 53 AVREFM 1.3 T 1 P55 & 53 54 R P54 1
A — ANIOS 1 1 P53 25 26 P52 1
27 3 PLLVDD = 27 28 -~
1 ANIO4 = £ AN 1 1 P51 = = P50 1
1 ANI02 = g ANIOT 1 1 P45 = = Pa_14 1
1 AN 33 0sCVDD TR 33 B Pilo 1 woo 3
35 VDD 35 36 10 TP1 AVDD
|35 | 1 Pa9 pas 1
7 T - 37 38 - ohocrep  Loo2.aRreD LCh.areD AVREFP
VDD 39 T_RESET 2 EVDD |39 | |40 3 AVREFP =
1 P20 41 R T 41 42 EVDD VDD vopiN® Py
- X |43 | g 1 pa7 43 44 Pa6 1
L 45 P2 15 1 1 P45 45 46 P44 1
1 P2_14 3; P2_13 1 1 P43 2; gg P42 1 - AVREFM
1 P22 P21t 1 1 P41 P40 1 13 AVREFM
1oP2io o P29 1 1 Pais & & P 14 1 [Co26RED  LO22GBLACK  LO22.GBLACK =
1 P28 % P27 1 12 P3_13 % % P31z 12 % =
T ? ?
FFC-60BMEP1 FFC-60BMEP1
VDD PLLVDD
EVDD AVDD
UVDD OSCVDD DV_T_D AVDD
© R20UT1992XJ0300 Rev.3.00 Circuit diagram Page 4 of 4



hardware
タイプライターテキスト
R20UT1992XJ0300 Rev.3.00 Circuit diagram  Page 4 of 4 




