RENESAS Manual

CLK-104a/b Boards Using Renesas RF-PLL and RF-Synthesizer Solutions

Renesas collaborated with Xilinx to design a version of the CLK-104 board to work with Xilinx’s platform for
RFSoC solutions. The CLK-104 board uses an RF-PLL device to provide a reference for up to 12 RF clocks,
including one for an onboard RF-synthesizer device, and the 8V97003 as a reference clock to generate two
output clocks up to 18GHz for ADC/DAC applications. Two versions of the CLK-104 boards are available: the
CLK-104a uses an RF-PLL device with the 8V19N491-24, and the CLK-104b uses the 8V19N882. The rest of
the design is identical for both versions.

The CLK-104 is designed as a plug-in module to the Xilinx ZCU-1275 (16x16) platform. By plugging in to the
mainboard socket, the CLK-104 acquires power supplies, an I12C/SPI interface, and input reference clocks. The
following figure shows the bottom of the CLK-104 board with a male connector to match with ZCU-1275 board.
For information on how to operate and access the CLK-104 board, see the ZCU-1275 User Manual.
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Figure 1. Back of CLK-104 Board with Mating Connector with Xilinx ZCU-1275
The CLK-104 board is designed to function as a standalone testing platform. For more information, see the
following sections.
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CLK-104a/b Boards Using Renesas RF-PLL and RF-Synthesizer Solutions Manual

1. System Overview

The CLK-104 board consists an RF-PLL device (8V19N491-24 or 8V19N882) and two RF-synthesizer devices
(2x 8v97003). RF-PLL device can take one of the following three reference clocks as inputs to its CLKO/nCLKO

and CLK1/nCLK1 (both are differential inputs):

= 156.25MHz from Xilinx RFSoC (ZCU-1275) board through above-mentioned connector

= An onboard 10MHz TCXO

= An external clock connected to SMA connectors

The RF-PLL devices generate the following output clocks:

= A differential output for RF-synthesizer #1

= A differential output for RF-synthesizer #1
= A differential output for RF-synthesizer #2

= A differential output to a pair of onboard SMA connectors for monitoring
= 6 differential outputs connecting to ZCU-1275 board (through the connector)

A diagram of the CLK-104 board is displayed below.
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Figure 2. CLK-104 Board Diagram

k.

The RF-PLL device and two RF-synthesizer devices are accessible by an SPI interface. As stated above, they
can be accessed by an 12C-to-SPI converter from/to the ZCU-1275 board. The 12C signals are within the mating
connector between the two boards. Please note that the SPI port has been connected to an onboard 5x2 header

by which an external SPI master can access all devices on CLK-104 board.

The CLK-104 board can be powered locally or by plugging it into the ZCU-1275. For more information, see
“Standalone Testing.”
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CLK-104a/b Boards Using Renesas RF-PLL and RF-Synthesizer Solutions Manual

2. Standalone Testing

If a Xilinx ZCU-1275 board is not available, the CLK-104 board can be tested standalone. Please complete the
following steps and information below to conduct a standalone test or evaluation.

2.1 Power Supply

The connector between the CLK-104 and ZCU-1275 contains +5V, +3.3V, and ground pins that provide power
supplies to the CLK-104 board when plugged in. Copper pads are available on the CLK-104 board to facilitate
the power supplies coming from a bench power supply. Solder a thick wire on these pads and connect +5V,
+3.3V, and GND to a bench power supply. For the locations of these copper pads, see the following figure.

Figure 3. +5V, +3.3V, and GND Copper Pads are Provided for Local Power Supplies

3. SPI Interface

A 5x2 header is installed to make connections between an external SPI master to the devices on the CLK-104
board. Use an FTDI dangle (C232HM) to connect the SCLK, SDI, SDO, and nCS signals as labelled in the
header below. Please note, jump J4, J5, or J6 one at a time to access one of three devices on the board.

gilkscreen: RE7  0.00 £S5 aVOT003 1
VEC_DIG_3v3 Pin 1 position: #1 1772 i“‘i
At Pin 2 position: #2
Ja CS_avo7Dnoa 2

Figure 4. SPI Header for Connecting to 8V19N491-24 or 2x 8V19N882 One at a Time
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4. Input Reference Selection

A 4-bit dip-switch (J11) is used to select one of three available reference clocks for the two input clocks of the
RF-PLL (8V19N491-24 or 8V19N882). Two mux devices are used so the two input clocks going to the RF-PLL
device can be selected individually. Please see Dipswitch selection pin allocation below.

P’

VDD 25V2 VDD 2.5V1

5~ Ras
- Rst 10.0K
10.0K N Dj;:fwitch 4

9 —— CLKo SELO
— CLK0_SEL1
—6 CLK1_SELO
J_ — CLK1_SEL1
—o;
50 RE0

Figure 5. Dip-Switch to Individually Select an Input Reference for CLKO/nCLKO and CLK1/nCLK1

Follow onboard silkscreen labels for “H” or “L” position (see Figure 5) for the Dipswitch (J11) pins. The reference
selection table is as follows.

Table 1. Reference Selections for RF_PLL Inputs (CLKO/nCLKO and CLK1/nCLK1)

Destination CLKO_SELO Pin CLKO_SEL1 Pin Reference Selected
CLKO_P/N H H X
H L SMA_IN
L H TCXO_IN
L L SFP_RCV_CK_PIN
CLK1_SELO Pin CLK1_SEL1Pin
CLK1_P/N H H SFP_RCV_CK_PIN
H L TCXO_IN
L H SMA_IN
L L X
R31UHO011EUO0100 Rev.1.00 RENESAS Page 4
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5. Using Timing Commander to Program the Devices

For ease of use, Renesas’ free-of-charge software tool — Timing Commander is recommended to configure and
program the CLK-104 board/devices (8V19N491-24, 8V19N882, and 8Vv97003). If you have any questions on
the Timing Commander software download or TCP/TCS files, please contact IDT-Support-
sync@Im.renesas.com.

In the Timing Commander GUI, when the settings file (.tcs) is loaded:

1. Click on the button in the upper-right corner to display the Connection Settings window.

- O *

2. Select USB/SPI in the Connection Settings window.

( Cancel [

Connection Settings

@]y =Taile s M 15 t-(<-0 Onboard USB (SPI) e

Figure 6. Connection Setting window to select SPI mode

3. Click the chip symbol button in the upper-right corner of the GUI to initiate the connection to the targeted
device.

6. Output Clock Monitoring/Measurement

The following SMA connector pairs are available to monitor/measure the output frequencies from devices on the
CLK-104 board:

= J15/J16 — 8V97001 #1 Output A

= J14/317 — 8V97001 #1 Output B

= J19/J20 — 8V97001 #2 Output A

= J18/J21 — 8V97001 #2 Output B

= J12/313 — 8V19N491-24 Output QREF_A2/nQREF_A2

Other outputs are connected to the connector, and therefore, are not accessible.

R31UH0011EU0100 Rev.1.00 RENESAS Page 5
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6.1 Example 1: Phase Noise Plot from J12/J13 (122.88MHZz)

r Carrier 122.879981 MHzT- 4.18431 dBm

1: 100 Hz -92.2017 dBC/HZ

2 100 Hz -92.2017 dBc/Hz

-30.00 3: 1 knz ~129.0289 dBC/Hz
4 10 kHz -136.6679 dBc/Hz

5 100 kHz -147.0577 dBc/Hz

-40.0 6 1 MHzZ =153.1393 dBc/Hz
7: 10 MHz -159.8626 dBc/Hz

>8: 20 MHz -159. 9839 dBc/Hz

2ok X: start 12 kHz
Stop 20 MHz
0.00 Center 10.006 MHz
""" Span 19.988 MHz
=== NOise ===
70.00 Analysis Range X: Band Marker
Analysis Range Y: Band Marker
Intg Noise: -84.7689 deBc / 19.69 MHz
-80.00 RMS—Noise: 81,6714 prad

4.67943 mdeg
anane RMS Jitter: 105.781 fsec
ot Residual FM: 738.168 Hz

ise Start 100 Hz

Phase

Figure 7. Phase Noise Plot of 122.88MHz Output from 8V19N491-24 QREF_A2/nQREF_A2

6.2 Example 2: Phase Noise Plot from 8V97003 #1 (1GHz)

ignal Source Analyz

PPhase Noise 10.00dB/ Ref -20.00dBc/Hz .
.20.00 b r Carrier 999999840 M 2.3%59 dB
i ;[ 100 Hz ~74.4386 dBc/Hz

1
2:| 100 Hz ~74.4286 dBC/HZ
3 1 kHz -104. 8576 dBc/Hz
4: 10 kHz -118.1051 dBc/Hz
5: 100 kHz |-121.5865 dec/Hz
6 1 MHZ -136. 9429 dBc/Hz
T 10 MHZ -158.1654 dBC/HzZ
>B: 20 MHz -157. 5140 dBc/Hz
X: Start 12 kHz
stop 20 MHZ
60,00 center 10,006 MHzZ
| span 19. 988 MHZ
== ND15e ===
Analysis Range x: Band Marker
|'| anallysis range v: Band marker
ﬂf " Intg Noise: -65,2846 dBc / 19.69 Mz
BME NoTse: 769,634 prad
44.0968 mdeg
RMS| Jitter: 122,491 fsec
90.00 rRecidual FM: 934448 HZ

tart 100 Hz

2021-08-24 18:38

Figure 8. Phase Noise Plot of 17000MHz Output from 8v97002 #1 ROUT_A/nROUT_A
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7. Board Schematics

The board schematics are located at the end of this document.

8. Revision History

Revision Date Description
1.00 Nov 26, 2021 | Initial release.
R31UH0011EU0100 Rev.1.00 RENESAS Page 7

Nov 26, 2021



I I 2 I € I 2 I S
v | 0 € ___o0us T202 "1 VOIeN "ABpsSenL roreq a
Ay zs ueauibuzg £8512895v/86 uaquin ped| ezig = =
Y01-X10
oL
- - - o -
#8258 ZV ‘edwa | ® ant | angy H_Eq\_r any
‘PY Jouiep 1SOM OV L1 o pr— p— ange o pr—
v|  ABolouyoa 201naQ paresBal . g0 | a0 | 1o 010 60 v
> s 9y == " " " - "
! 2\ L
- )
26N SO N L 009 284 1
€AE 10 00N €NE DOA
300"k
oey < = =
dNa
e
2 £00/6A8 SO
. £ 181y ~ - ~ n ~
| Z4 :uotatsod 7 utld | Ay | oanz ant
. usel 31 i il i 4
T# ¢ COHQHWOQ T utd E€AE OIA 00N -T- -T- dngg —— -T-
. 1a 80 Plo) 90 S0 0
178002678 SO 000 led USDIOSHTITS o o ﬁ N o
! 2\ L
)
3108 R L 009 184 _ |
= ASNIA ¥ OAS LN
~ N T
dNg Q> dNa
ved 2y
8 < R ~ N = = = 8
NO'0F 2 300k D X0k H1-Y-2:90-10'10-02-Vd 1 H1-)-2:90-1-0°L0-02-Nvd 1 H1-Y-2:90-10'10-02-Vd 1
22y [ o2y
3 - 024 023 02a
= < < (2210 e _ 023 | g5 I
1 8DDESZHAESOLA! 613 | g5 VaS p0DI0 613 | g5 610 | g/
€AE OI0 00N . & aND Z1s . ——— mm /14 RESETIGE) mm /13 m” /1
yL70S 13S_XON | 51— 9t4 G N0 ADH d4S e CE] —5rg— 9'a
— v 07138 XN 1dS mW S S d 10 AOH ddS W S13 m”n ska
si_g a3 T v 73 g 7'a
- 1T v3a St e 1 HEm e I era | £19
> £ 8el + e |_. e 1g— 2\a
N £ 2iaal . . . e T e lE H o »a
o 1 X dNa dNa dNa oid U= b ¥V O0AS TIILN org | 20
<t oraol 678 [ o < B S T s NN Kot o] a &
< < X E]
_ ! 43 .
—r el ._. } 2193 5q
14 LNOXYIN 26vN o rovel — EAEION embE sa
£ 2ZLNOXVIN_£00/6A8 S vH _ T = N 37173 a1 ¥
9 LLNOXVIN €006A8 9 vol LVA I oas EAS IGO0 S N_31043470va EmbE ea | &d
. o - S d 10434 0va 7142 eAEOON ea
91700A =13 1a
or [E] T
o en anp0 —=not Elty EIN ar o
€0 20 |_\
~ n
EAEOId 00N , Iepesy I4S
" TeooT esn = = =
- ﬁ H u 03 podump H1-%-2-90-1-0'10-02-Nvd1 H1-)-2:90-1-0°40-02-NVd 1 H1-%-2-90-1-0'10-02-Nvd1
A oz 020 - —ozg— 028 oz 0V
H 8209518105 510 |51 §  N_dvO Ald Haa 6rg |58 51V |5
8o S ddvO Ald Haa 8lg 81y
810 8l 81V
TH M TS ke 10S $OLMID D4 2 e A e
v vas ; X 910 S N0 1d 9ig 9Ly
o - 007 YaS $OHTO D a1 H ety i< e s
~£00/6/8 - 00:0 £01dD/ESS osIn 2 . L eid_10S ) vig yiv
b £002618 SO 000 Zid 0as 25 T PIV
3 moomm>m wo— aan SSA K] €10 S N 43YSAS 1d T €lg v eIy
M101dS 13s34 — o g o 434SAS 1d v eV
Zc00s6n SO <8 - 20IdD/2sS +OIdD/ISS > 2BINSO 5 40 v Y
€ 002678 5 0L NI 001dD/0SS [-&—¢ S6YN SO NG 15— 010 oV O
= N nanany 5192 S N_43HSAS_SAY av 87
T n INATCANT 80 S d 43HSAS SV 8v
a dNddNg o0 N 8 |,5 8V |,y a
N NNy N dNa ko) 90 IV 9v
oL ey s o S oy [SI e T3S XA V| oy
€AEIG 00A i < w v 0713 XN IdS « v
oo | &5 €0 S N310434-0av W v &Y
B 25— 2 g d 7310434 0av




v
BEES 1202 81 YdBN "Aepsinyl areq |

v | 10 2 q
“AdY 28 -seauibuz £8512895v.86 JequINN Led| 8zig
>
Y01-M10 I_l
oML =
o
8298 ZV ‘edwa] @ 050 > S
‘PY JSUIBAN ISOM OF | ~ N —
ABojouyos | 8o1Aeq pelesbelu| Jdge == - AJT @aa
6v0 = 1Y ONAS QQA
n, n, - W -
=| = QX100 daA
00} dNa T o0
sv § wvvH S S| Lo 04350 QaA
| |
T z , -
- . a 100U g
\_r " " n n n I—H n n 401adn 00 erd Q.| 8- WW a'31100 H
3d0 aaA
1 1 1 ELIN 1
u::o _:oo _o - ano 00 [ i T geo | 4nto0 [
o | wo | ov0 660 o 260 | 980
o o o o o o o slafa slas dslaltas 2 g uE s ve-16YN6IAG
04350 Qan 04350 QOA | 464360 QOA| 084360 QOA | 2v43HO QOA| V438O QOA| 0v43HO GaA S<ZZ<<CCOO<OO<<<20<200
L -+ 380088 N5 822838828582
04340 GaA 04340 GOA 184350 GAA 084340 GOA 2v4340 GAA V4340 GOA 0v4340 GaA ToREZC P 2ROl RImNL
~ % &b o 52878
=1 n on S SZeE9 - mo
-1 B L “0= m
oS © o o
o N N N N N N N o
anp
4doo 00 R ELIN o — Ao a0 =40 4/ /= 25M100-aaA
€0 | ve0 | g0 | @ | o | L 620 | 80 | 20 | EXIERICT) (- ww 03 Yo0u 25100 “aaA B
S 03 %100 K&, 031190 0 100U 0 100U
— 4 - &7 1 |3 5100u 0 100 5
00 aaA ENER) an_>|_| G100 GdA] 010D an_>|_| &M00 aaA]  V>00 adn Rt 150 QaA O 190
s L 3100 _QaA 81-NNa |- OM100 aaA
M0 GaA BIOD GAA Y100 AGA OM100 GAA 8100 AaA V@100 GaA _ V4350 GaA 24740 AAA
= Ov43HD QAN oy 30U mm 0v_43dou 0 43dou (& “ 0 43”ou
- 9 0V 4340 mm 0v_4340 0 4340 T 0 4340
< o o o L LY 4340u e LY_d4340ou 04340 adA —
R R N R R R N R R N IV 4350 £ 1V 43H0 1-NNa b 04340 dan
- V4350 aaA 100 _aaA -
., V4340 aan 95 | \»10D " adn L& 500U |2k 100 aan
. € L ant - € - a ul
u__: o 40 ——  dnpo ——3doot 1o 4nEo —=nLo N0 ——dnko —— 9 0V Y100U MM|$ 0v_M100u 18 5190 |1 .
9 0V ¥100 K—¢¢ OV 1100 08 4100 0g X700U
520 20 €20 | @20 120 | 020 610 810 240 65 | v 500U 08 100 |8 Rcaies
o o o N o o o = o o 1V 5100 100_aaA |8
- - — : _ VMO0 QA 184340 AaA _
OXOA oo>|_.>n_o Qan ONAS GGA]  ADT adA 3dD aaA| 40T GaA 1dS GaA | dNI dan 2v 4340 QaA '8 3350u [[9 1E43H0 QOANY o ouou
_L _ _ L _ _L _ 1 v u 19 . —
OXONGUA  AJO A ONAS GQA AOTAAA 4d0”AAA 40TAGA  IdSTAGA  dNITGaA Zy-a3ee oD e
— 2v4340 daA 09 4340 B
2v4340 Qan 99 oHs a0 - 0g 4340
084350 QaA
= T R
< k] Fl m<
N m ol 2ol =
| uid gn ey} 0} 8500 DY 830200 985 ©68- 4%, -5
- 858U} 828|d ;810U IN0AR SRRRX0rQrE09RREQ25 03 @
Yl 8de|d 830U} 2l 4nt ZAN A2z 00” T 50Z>0E 0<% m
051 051 Too-=+rFr<<<00<<<XA4<x0n =2 o
P T g T wzoo | 0 s R NSl o=l el Tefelde 7 M=
0} 8S0|0 Jo}sisal 000 9'€51-X280-QdAD = o £
wyo-00} ayi a%e|d 4dooze {45k -
M0'EE
— 1n0 ano - -
JO OXoN ¥ 510 oo eed AN Gan 3l 1dS an
— indinp dwop @3 — MOL'S » 2222 % (o]
NOOXoA S | 4 30 OXOA - . R
I, [e)eXeXe) NN
O0A 1OA U0 —
B 3 OA OXOA ,m ,m,m ,m ©=29 2
9€ed suid yn 8y} 0} 8S00 Oy co- E & M,m g 5> NITONAS
OXOA daA en [BRY5ay) 90B|d 100U JN0AET] 8 000 ey
MoLZ  eed 2
___J\/\<| m p
o QNSExidusipeay
AT ® o n
Lol
~5Gan INIU :USSIOSITIS
NS00 aan 00T :USSIOSHTLS

~~ [y [y

ww WY




1

v [ 10 S _oeug] 1202 ‘61 UoIeN Aepid_oieq] a
" S oupuz 285126959286 _ oo | e
$O1-M10 T T T
oML
8298 ZV ‘edwa] @ ~ S N N N ~
‘pY JOUIBM 159 08t
>mowm_ 09 w@.wo Bwﬂof u o8 o8 o8t
10UyYd3 | 8IS paeIdaul ey £ 28y < 1oy S osy <
v o 60 FLIN %)
€ N dvO Al HAQ D3 T K oHmwou v € NT43HSAS Wd D) T K igamwou v € N0 D K o3 00u
€ ddvo Ald HAa D3 T  o#mo v ¢ d43HSASId T gm0 v € 07 D K o300
2.0 120 =
1IN0 JFY IXH :USSIDDSYTTIS L o3 .mgnﬂo.m Aso.ﬁwn N N . i
L o@o N N pue 33°T v S “.ﬂ—.m“.ﬂ—o 08t o8t 08t 08!
14 £ o S s £ vy S
er [0 0 o8 $ o8t TeTIusa=sJFJFTpP 40 690 4n0 890
N :u®2I0DSITTS o wam nlals 9 9s9aygL € N 434SAS SV D 3 T K ogd43gou v & N 10434 0av 3 T K aoou
5 o 3 T < evd3bou v € d H3USAS SWY D—— T K og#30 v & d10436 0av D z T K a>»oo
. 4o
(ON z T K avdawo v 4o 990 90 =
ar |00 4o,
d :Uu99IDDSYTTIS
a n, N,
osr S o8t
iy K oy S
40 €99
= L80SvSE = 0 € N 10434 ova K ooou
I_I|: LI"OND 0L aN® Ajl_l NI OXOL - -
BIOIN 10N Ao e dodadova D— n < oo
NI VINSU 2l 3 oo Rod dis K NOAoHdds e 40 o0
gy| N HA ¢ | ooy ¢ 69y
L — Y - =
- z 5 _ _
NI VNS 7] 110 od o rouats K dOoAoHds e [
. ON 013s — - - - -
v 1ou & P TEs oo = N o= = =
o 13s — . -
ISATS09Y ot S 013s O . L IN0'040-4050.00 =
i %] 10N 010N - - HOEG A0 =y " X
03 9so 00k T i — o4 X 190 - -
? 12 g < 1A LA £ L § urd 3® ,TTES”INIO. NoL's ang  dNa o R PN
1T 90eTd %11 o< ko o == 9 uid 3 ,QTIS_TMTOu 99d X 4 ged vod § SON ano
_ e o 090 650 L utd 3e ,TTES_OMTOu 4n1°0 85D *—g €
v Do & | ©I10d P10d 17 N o VW00S § utd 1 0T3S 0dTu oo ' : o wan
° 0z aaA  1aan e\ L SpIs g UIg 3B ula NI OXOL L 7 3
0z T ﬁ spts T utd 3e ,Hyu eon : =
e IS IS :
7n 009 vad 1 USBIOSHTIS 000 Ell
2AG'Z Aan sors  Siors o N
zod £ 1oy <
—-— i 4 4qn
SOOTASP XNW OM] SY3} I0J \.._.ﬂw:nwﬂ.ﬂ._”nm TISyYs-weTd o 0= o=
150 959
= £50S¥58 = 2AS'Z aaA
. I_I|: LLTOND 0L aND
NI OXOLU e NI VASU _ ‘{se ~ . . . EAE 00N
%l eLn LA 73S 0 _ = = = -
_ 9
_ 2110d 110d CESH —
NITOXOL vl _ Lo P z z 660~
- 173S o
0ou & 51 ON 0138 55575 = S oo o MOL'S 02z oz 24
o 113s 0735 0M10 = N EEER g S g5 S g ™
IS 5 X T
IDAT209Y El 013S 010 § o_0
a i —__le10dN  0310dN - - yumsdg X 00 1 g b Il ©
0] 9SsO0TD 0o+ N >10 ADY dd4SZH i 00l KIS z Il I z 11 3 H o6
vt < 8L osH
3T 9doeld %y A OLA e 4o 1o 20%0 FIYRR. IS ~, 50 €90 "
B 250 | 150
o & TSm0 rouagssr| 114 Of19d [ . o vwoos o0L's %01'S I03ENUSIIY T4
0Z-aan 1"aan Z\& _ _ 1L PAAS I ovd S gpe~ ONI™MTD
g| T ﬁ ° ° IAST G0N eAST GOA
n 009 e84
A GAA L _
IAGZAAN MG GAA

14

14

14

14




zs seauibug

18512€95v.86

equiny Led| ezig

YOL-MT1O
oML

8298 ZV ‘edwa] @ , ,
‘PY JOUIBAN ISOM OF L L Ly ‘Pb UTd ‘8Y uTd ‘8
ABojouyos | ao1raq paleibajy| Ty ‘8¢ UTd ‘L€ UTd "L
v
avdd ‘€€ utd "9
T T T T T T T 0z UTd ‘pz uTd °G
1020 ~
aneo — - 6T UTd ‘8T UTd ¥
T DS ogl ogt € LT UTd ‘ST utd ¢
081 010 ELIN anpo == )
_ _ 00 901 sory - 2010 1010 PT UTd ‘gl uTd ‘¢
. 17840dNi adA oy S o o )
6'6v 40 0040 avdd ‘e utd 1
— €I o oV Y00y . : ; “oidaan = |_| :ouerd punoxb ay3z o3 eTA ®
\"84adNi"aan ybnoxyy soex3 3s93aoys e ur xojzroeded agny Qg ' ybnoayz
V100 4NL0 | |_660 1784adNI"aan pa3osuuod axe sated-utd punoxp/ismogd BUTMOTTIOF SHL
v z Iy B
667 10-1920€8 = oze-y ~{ ozs T
101
0 aNofg 66t 864 N = = = = = =
v 0V~ 4350u ) MTON 10— ZONAS 2 e Vﬁ N 4nzp0°0 |z |z |z |z
8 - A - €006 ~ 4ngeg 4ngeg
v 0V 4350 R 7 f i N e ~ 460 A s wozz Sanez = dneg —— - -
= _ . <ZI<<<<<<<<< — T T T T
At oN g }”84adNi” aan SIMIBPOBIO DD L €L 96d £ 960 $60 5010 | €0kD
Smmmaugemoem 4nzz N 4doozz —— 4dogy ——
AsE ASE en _ ST_9zZ00N0 100 . . . .
= = 1784QdNT aaA 3022 S6H SZZ"65" 3783 60 2 €60 260
_ B z | 98 ~ - ~ ueain 031
€ 17800£6/8 SO pp———— =S AN 850 3 doadaaa
r N e 08 xommw\/\/\”hm ww SH0S SvigdD ﬂ ved 02 ”mm
€  LLNOXV €00/6A8 oas 1N0dD |+
anzz anzz 1'v'e 108 pp———— 6 ON [k
al
060 160 o 3w |8
] - - + ©I0 aaa ey 68 08 3s3un Q3AYISTY H—x
L Lsyu L€ 1100AD3HA 3NN (2
€ | |0DAQaA 200ADIHA
%—EE 1 v ON 2OOAQAA
mm 10OAITHA Z ON &
- o€ 2
= J ON mN WnAunAuw Nm OOA43HA
S8Tn82283338S
gemmezaeTne s
=N = = O0doodoodo0oHd0 = “cpuid
T S5S5255555% 5 T
>8>>2>0rkoodo (3
0 B — —
ANL00 ——4n0 —— N N NNNNNN il - - [~
680 880 QUL BB[2[RSREBRE |
o o 1 1
4nL00 ——4nko oo a0 ==
180 980 l_\ = 580 80 00-/800-7 HALL
n n T n n
-4 4doot &S
00-/800-7 AL I~0oN"agA o 1 I oIS a
1"¥1NO aaA 1OOA QaA z 1 3 e
EC €80 _ _
| oo 8 B o N 9100 TJd
.__ ano ol 1 & 4n10°0 IUSSIOSHTIS
g L ¢z 10 4n10'0 (g s L
1 € 84 _|___.
_ _ 280 o : 0 o=
N ¥YINO TJad 1| - . 6'6v usvww _:mww N Z T
IUS9IOSHTIS o oo - o o 080
~ g v
\ANAS
g v o1 HugL 21 _ ._|
et ¢ 178100 aan 178100 aaa
Husk 11 sor— 66y~ 00-7800-% HALL
a -pB00- o
d ¥YINO 14Ad 00-7800-¥HAL L ¥YLNO aan 784 ~
. S8y n d =N
IUSSIOSYTT 4doot
ATTS 3doot ~ "
il ano Il { 9IS ang
z S F2 L 15 _ _
9.0 d d1no T4d
IUS9IOSHTIS




I 2 I € I 2 I S
v | T 10 Z B E q
“AdY 28 -seauibuz £8512895v.86 JequINN Led| 8zig
Y01-M10
DL
8298 ZV ‘edwa] @
‘PY JOUIBM 1SIM OF ||
ABojouyos | ao1raq paleibajy| Ly ‘Py UTd ‘8F UTd "8
v
Ty ‘g€ UTd ‘LE UTd "L
avdd ‘ee urtd "9
T T T T 0z UTd ‘pz uTd 'S
o
= = = = ~ ~ 6T UTd ‘8T UTd ¥
4nio 1 LT UTd ‘ST utd "¢
- = vELD ELIN EUIR
™ ™ oot ogk = 2€10 1£10 T UTd ‘ZT Uld "2
H 08l 08} o n
Seh o vekdn |_. R avdd ‘e utd "1
e T oA = :ouerd punoxb sy3 o3 eTA ®
a0 0elo ubnoxyz ooex3 3seo3aoys e uTr zo3zToeded Jgni°'Q ® ybnoayszy
I3 08 100U Y i 2 84adNi”aaA 2 84adNi"aaA peojoauuod oxe sated-utrd punoap/remod BUTMOTTOF SHL
¢ 11 3
- |1 =
¥y 09 3100, 2 11 =
40 6210 v e
- 2 | =4 oz~ 4no 8210
v ZONAS ) 028 . N = == = = =
8 Zzy  eTid zzid < leid = 42900 8
o o q o o o o
SIS o £00.6A8 ~ =4 anzz dngz | dnze
vo:,H i | o 210 o N P 20 E I I
<zom<<<<<<<<< dnee “d P T I T T
1 SEMILASATORD 4dooee —— a £ 6L1H o 9210 | S2L0 | SELD | €€1D
= - . _ _ M,d,lmmmmwﬂﬁws ) = ez10 44089 —— ~ . . .
= = woe ery . 2 840dNI"QaA sZZ2766%3 wm V2l | 029 - o | -
€ 27€0026A8 SO - 8s0 40adaan
o o ov'e s 3102 NW\/\/\T_E ww S9S ° Svigdo ﬂ 9ttt . .
g  ZLNOXV €00L6A8 50 T . 0as 1N0d |+ N —
9v'e 1as - ¢ {oias 6 ON [0 ¢ !
o Elrd angg ” 2 | oee eiy 82 | 35 o |8 002 tiiY
1210 0210 02T e 62 8
R ONAS EMI
- - ¢ 9ld daA — 08 ]i3s3uN Q3NY3SIH [
g 1Syu L€ 1100A93HA ANALA
|MM 10OAQAA 200ADIHA
x—EE { yeON 200AQAA
mm 10OA43HA 2 ON |-&—x
. . o¢ 2
= = 4 ON mN mmmm Nw OOA43HA
< <
OBIOEETOIIO
oo || - 850058850058 . —
. [~ P _ U
° Z7oId aaA Mook SRSSRSSR5S0S o ¢ e °
A A >EPPIPTROODIT o
081t ANL00 —— AN —— - - ol alslala[a[alalals [m O - - ¢ gyud
o 6110 8110 Q8|3 5|2(K|G|R(ESNE |T
n n 1 1 1 1
Z oau N0 =40 — N0 ——4Nk0 —— .
Lh0 910 = 5110 PO 00-/800-7 HALL
o o T ~ ~
N YIN0 ZaM 00-800-¥ HNLL -4 < 4doot
. UooIoSYTT 2 00A"0aA o _L 1 I ois a
: ATTS door 2 V1IN0 dan 2 00A aan z It T NIz
™ | T.
EE o €110 _ _
i Z[ONe OIS 1 K& - . 66 400 NT€1007Z2d
210 4n10°0 " Ly I - IUS9IOSYTTS
5o, 4o S0 " ¢ F
o | z v oy 6010 8010 O
0410 » » ~ a v
g v Hugk 1 _ |_.
._. et ° . 27a1n0 QaA
a _ _ Hugh €1 ] 2°6LN0 aaA 667~ 00-VB00-PINL _ a
d VINO ZAY  00-4800-vHAL VIO QaA 66y ooy d 9100 zad
IUSDIOSYTTIS 01y o IUSSIDSYTTS
3doot b
oIS aN
" || T 3 T
.___ Z|ON© OIS z 1T
2010




T I H € [ | S
v | 10 8 189US 1202 80 UdBN "Aepuo ajeq | g
Aoy zs ieauibug 85128957286 uequiny ed| ezig == T
Y01-X10 ~ ~ ~ = =
oL = = ~ ~
¥8258 Zv ‘edwe | @ 4noy ano —mdoor ——
‘PY JOUIBM 1SOM OF L . o €610 l_\ 00’1 2610|1610 dnok 4nio
~ ~ n 8810 . 2810
ABojouyos | ao1raq paleibajy| 0610 o0t 5810 . A\ o 00t o
N N \ ¥ 2 | 2\ L
| 2\ L _ g1y 009  s28d S °
: : \J : OXOA~Aan _ J51y 009  v28d
= = 951y 009 gead OXOA DDA DIHA AdO AaA
Q4340 GaA R :
MO0k
SSHH L any oL o o o 4not anpo
9810 . T T 1810 . 0810
00k 810 00t 810 |_\ €810 00 2810 |_\ ﬁ oot A |_.\c
o = [’ 2 N N N ) 4 L 2 I
o 020vievvH = MO0L L 2\ L L e\ L |_. \J )
- 5 S ’ S ° 009 zzad
) = NG | 1 sy 009 iz 1 oy 009 0zad ONAS GGA esid
Mo'e ad T cano 04340 AaA AM100AaA ~ :
0SKH 1 9 S - N N _ . = =
= ] L3sA od - = = = =
] & ANO N3 g 4nok anLo
- . - 1 anor L 4nok —— 4nio dnor —— anLo 1010 . 210
861 ENI o —— I 6210 00't €410 vL10 00’} 8410 r oot o
- [\aTsle} INIA 9K SLK » o i ~ z | e\ L
dnzz —— of T N N | 2\ L | 2\ L S .
1210 \J ‘ S ° - 009 6184
~ zin 1 o1y 009 8ied 1 - 009  i8d AOT @an
184390 AaA 100 AAA B :
L AS NIA = = = = = =
OXOA 00N D3HA - - - -
4no} anpo
4nor —— ELINY 4not 4n0 9910 00’1 591D
0210 00t 6910 8910 00t 2910 n ~
o » o o “ o z | e\ L
= = L e\ L 2\ L \J X
I I S : ._. S ° ._. - 009 9igd 1
1 009 shed _ 009  viad 4d0"Gan AE'E OIHA
\_r \_r % \_r - 084350 GAA vrid 100" G0N e
anpo o0} not anpo o0t not = = T = T =
v810  |€910 2010 | 000 1910 {0910 6810 | 000
4 | 2 | 4nor —— 4nio 4no} anpo 4no} anpo
26VN ASEA ) 26VN ASEA 8slo | 00t 1510 ﬁ 9510 ﬁ 00t 510 |_ﬂ 510 ﬁ 00t €510 |_ﬂ
IN n_n_> e ASE omm> i i Nﬂ//b_ I i Nﬂ//b— ! z i Nﬂ//b— !
1 oviy 009 elad |._. ey 009 2ied ._. o 009  tigd ._.
- 2v43H0 GaA 0¥100AAA 407°dan ACE DTN
MO0k 4nor —— 4nio 4no} anpo
€1 2510 . 1510 0510 . 6710
) = MO0k "~ oo ﬁ ﬁ ook l_“ 4not anto
i e\ L L e\ L 8710 00t 910
- _ g \J ) \V ) r r
= = oot 1 - 009 olgd |._. ey 009 684 2 | e\ L
= ani very V4350 GaA 100 AaA > ¢
910 0207 2vvy )’ 009 884
0z = = = = wsTdgn B =
e N lely ~ ~ = = = =
9 —
= JE - - dnor —— 4nto 4not aneo 4n1o
z Sv10 00t ¥r10 €v10 00 4] 00 w10
aano N3 ] ~ ~ n o 4not n
8 B 4nko 4not | 2\ L | e\ 6610 4 | e\ L
- - — - o710 8e10 > ’ > ° S S °
5 ¢ Nin |_N n n 1 o1y 009 /8 1 ._. —_— 009 984 1 gz 009 g8d 1
o — o] 0410 N ! ! 0v4340 AaA ATaan VY100 AaA A"QanA JNI"Aan ACEOTUA




T

v Ll B 1202 Z1 U UPSA_* 5
“AY = Hesuibuz £8512695v286 JequinN ved| ezis

vy

78258 Zv ‘odwe)
‘P JSUIEM ISOM O LL
ABojouyoa so1eQ patesBalu

1417

B\,e . §_ 81
= 9
j 0
o1 2010 2010
dn'o V00§ anio 4not V00§
1220 cmmo 009 6120 w.mu 009
L L
§ VEUOPSS AEEA x—r § JBUOPaS ACEA § VEUOPSS AEEA
v EEZ, aan e84 15 [:F] 17810 aaA [
%01 @)
= AsZ 2
80 0
01 2000 2010
4o WYWoos dnko 4nok YW00s
120 7120 s | 2o
o o 009 009
2\ e\ L
\—r v 1BU0pSS ACEN \—r v 1BU0pSS ACEN
1"00A"aaA 6284 1"VING aaA 8284
%01
= Asz
80
I Y 2010 =
o == V00§
9020 020 009 -
2\ L 00
991 =
2NGZ aan

£ %c_gl

1284 _
T 0z0712vv
= ant =
i —
N £0e0 5184 © sane 004
s 13sA od

g aNo N3
6 1N0 ZNIA

[u2e)
oL 1no FNIA

AR

AND “‘

.GE6° X ,G0€" |
pI_Bys
¥/8/-11

LHS

S$3TNOITO BUuTISITTI
S3T pue GIN ‘€IA ‘80N SISA0D THS

001 91y
L e

T

4n
020 = —
Z
o E_ oeoviavvy
o MO0 g9ty
a1 7 sano {—

13sA od (-

§°aND N3 s E|
0 H H

610 ZNIA j

4not

9610
n




_ _ 2 I € I 2 I S
< _: .o o— uww;m -Neuw;oﬁs_%u@:z._.”m_mo_ m
.sm Nm;mmc_mcm Bm&mmmﬁwmuBE:zcmmﬁ_m
vor.v_._o
um_._h
vmmmwN,\.maEﬁ e
.vt..mEm>>ﬁo>>o¢Z
>mo_cccom._.wo_>on_umﬁ._moE_ =
< = v
N N, YO € \_r
4o —— -T- 4NF0 ——4noy
120 020 6620 8620
o o 009 o o 009
e\ L O\ L
\S) V CBUOPOS AEEA . \J> v zeuopas AEEA
I 2 0DA aaA 2€84 2 v1NO aaA 9g84
m = = 8
3004 .
- 81 —~ Hoor
2 - NV
f— - - 300k
© T L€20 = =
m |_\/\n/n\—m[
30"22~ n ©  0zovigvvy
m oLy
SzHd a4 © gane ! -
N 9 S
.v = —~ —~
|_| 71 13sA od [ \_r \_r
_ 4nok
. . g 87aNo N3 [ o
£GE6" X .G0E"L 6100 ZNIA 9c20 | se20
pleys °l o -l "
: o o7 OF Lno FNIA o o
¥/8.-11 €20 mmwo
on 1
— AS NIA
o § 2BUOPSS AEEA 5
ZHS = =
S3TNOITO BUTI=3TTTF -
| S3T pue LIN ‘9TN ‘0T SISA0D ZHS 001 _
300k
YL ~
, 4
L any .
- - 00k
—T2e20 = =
. L mh—m |
. = r ©  o2ovievvy
h . i 30'L2 m
w = bt a4 © gano
Con 9
n_ \_H \_H .. .. R N IHI L 13sn od
H_E.o H_E.ollu__s_ll o 517 -
u:_o_ || || —T—dnot — -
_mmoommo 08 mmmo mmmo 009 1220 9220 009 5| & 1N € NiA
a a a ~ o . 0L"LNO LNIA
Nﬂ/_ e\ L e\ b 4no o7,
._. . /b mwmm:onmm\>m.m> \J> g ceuopas AeEA . N g ZBUOpeS AEEA £220 NNNo I_\
E)
NmSOn_nS mmmu_ N\mu_n_n__\n_nS vead 27910 aaA £ead _
V ZBUOPSS AEEA
— 14




T T B | € [ 2 I
v | 10 T T1e8US 1202 '8F UOIeN Aepsinul_-ofed| g
ey zs ;wmc_a:m_ 28512899186 o | emg
Y01-M10
oL
¥8258 Zv ‘edwe)

S
®
PY JouIB M 1ISBM OF L1
ABojouyos | ao1raq paleibajy|
v

@
z
o

@
z
o

082 X ,2L°L
SIES
6/8/-11
a
GHS
S3TNoITo pue sjusuodourd
fpuTpunozans S3IT 9 SISA0D GHS
A
LG0E'L X 98"}
plIBUS =
9/8/-11 H
o - °
0
o 062 X .21
.0G/° X ,GGL° plIaUS
pIIBUS G/8.-17
: €/8/-11
9HS s EHS
S3TNoITo pue sjusuodourd s3TnoITo Hurpunoxins
. fpuTpunozans S3IT TN SISAO0D 9HS

aaT3oadsax s3T pue IIA ‘PN SIDA0D PHS

S3TNOITO pue sjusuodourd Hurpunozins
pue ZIQ pPuUe ‘cn SISAOD EHS

s3T




IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01 Jan 2024)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.
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