Date: Dec. 28, 2015

RENESAS TECHNICAL UPDATE

TOYOSU FORESIA, 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan
Renesas Electronics Corporation

Product Svstem LS| Document
Category 4 No. TN-RIN-AOO6B/E| Rev.| 2.00
Title AC characteristics update for external microcomputer Information Technical Notification
interface Category
Lot No. R-IN32M3 Series Datasheet
. (R18DS0008EJ0204)
Algpllgab:e See following geferencet R-IN32M3 Series User’s Manual
roduc All lots ocumen Peripheral Functions R-IN32M3-CL
R-IN32M3-EC (R18UZ0005EJ0601)

We would like to inform updated contents for symbol and value because the TU Rev1.00 released on Aug 7, 2015 didn’t show

the final AC characteristics for external microcomputer interface.

AC characteristics in R-IN32 Series Datasheet is updated and a note is added in User’s Manual as below.

1. Applicable Product

Product Type Model Marking Product Code

R-IN32M3-EC MC-10287F1 MC-10287F1-HN4-A
MC-10287F1-HN4-M1-A

R-IN32M3-CL D60510F1 UPD60510F1-HN4-A

UPD60510F1-HN4-M1-A

2. Documentation update
A) R-IN32M3 Series Datasheet
AC timing definitions for external microcomputer interface are missing in the datasheet. The following specification and
timing chart are revised.

And AC specification for synchronous mode and asynchronous mode is changed.

(c) 2015. Renesas Electronics Corporation. All rights reserved. Page 1 of 16
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— 4.7.4 External microcomputer interface signal

(1) Synchronous mode
Symbols and values are updated from TU Rev.1. And there are the additional changes as follows:
. Data, HWAITZ out delay time, tvkorp, is changed.
»  MIN: 20ns to *-*
» MAX: 10ns to 13.6ns
. HRDZ setup time and HRDZ hold time are added.
#  Parameter Symbol MIN MAX Unit
1 HBUSCLK high level width tHBHIGH 0.5theuscik-2.1  0.5thpuscik+2.1  ns
2 HBUSCLK low level width tHBLOW 0.5thBuscik-2.1  0.5tHBusclk+2.1  ns
3 HBUSCLK input cycle theuscik ~ 20.0 - ns
4 Address, HCSZ/HPGCSZ input setup time tskHA 4.0 - ns
5  HBENZO-HBENZ3 (HWRZ0-HWRZ3), HWRSTZ tskHwr 4.0 - ns
input setup time
6 Address, HCSZ/HPGCSZ input hold time tHKHA 1.0 - ns
7  HBENZO-HBENZ3 (HWRZ0-HWRZ3), HWRSTBZ tHkHwr 1.0 - ns
input hold time
Added 8 HWRZ0-HWRZ3, HWRSTBZ recovery time (high twhwr 35.0 - ns
width)
9 Data setup time tskiHD 4.0 - ns
10 Data hold time tHKIHD 1.0 - ns
Added 11 Data, HWAITZ output delay time {DKHD 2.0 - ns
Added 12 HWAITZ output delay time toKHWT 2.0 - ns
Added 13 HWAITZ valid data output delay time tokhwty 2.0 10.0 ns
Added 14 HWAITZ valid data hold time thkrwty 3.0 - ns
Added 15 HWIATZ output hold time tHkwTWR - 13.6 ns
Added 16 Data, HWAITZ output hold time tHkwTCS - 13.6 ns
Added 17 Address, HCSZ, HPGCSZ input setup time (HRDZ tskHavr 4.3 - ns
fall edge)
Added 18 Address, HCSZ/HPGCSZ input hold time (HRDZ rise  thkHanr 4.3 - ns
edge)
Added 19 HRDZ recovery time (high width) twHRD 35.0 - ns
Added 20 Data, HWAITZ output delay time (HRDZ fall edge) tokhohr 2.0 - ns
Added 21 HWAITZ valid data output delay time (HRDZ fall tokwtvHr - 16.4 ns
edge)
Added 22 Data setup time tskHpHwT  thBuscLk-10 - ns
Added 23 Data, HWAITZ valid data output hold time thkHwTHrR 3.0 - ns
Revised 24 Data, HWAITZ output delay time (HRDZ rise edge) tHkoHD - 13.6 ns
Rev2
Added 25 Data, HWAITZ output delay time when on-page tokpon 3.0 16.4 ns
access
Added 26 Data, HWAITZ output delay time when off-page tokporr 3.0 16.4 ns
access
Added 27 HWAITZ valid data output delay time tokwtves - 16.4 ns
Added 28 HRDZ setup time (HBUSCLK rise edge) tskHRD 4.0 - ns
Rev2
Added 29 HRDZ hold time (HBUSCLK rise edge) tHKHRD 1.0 - ns
Rev2
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(@) SRAM and Page ROM write timing

HCSZ, HPGCSZ (Input)

HA1-HA20 (Input)

HBENZO-HBENZ3 (Input)

HWRSTBZ (Input)
HWRZ0-HWRZ3 (Input) __|

HRDZ (Input) J

HDO-HD31 (Input/Output) ‘,

HWAITZ (Output) }
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Figure External microcomputer interface write timing (SRAM and Page ROM)
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(b) SRAM read timing
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HWRZ0-HWRZ3 (input) \
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Figure External microcomputer interface read timing (SRAM)
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(c) Page ROM read timing

<1>‘<2>
HBUSCLK (input) 4/_\1_\ ’ \ ’ \ ’ \
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HCSZ, HPGCSZ (input)
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HA1-HA3 (input) Off|Page On Page Off Page On Page
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HWRZ0-WRZ3 (input) \_
<28> 29>
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Figure External microcomputer interface read timing (Page ROM)
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(2) Synchronous Mode (CC-Link IE Field)

This specification is newly added from TU Rev.1.

# Parameter Symbol MIN MAX Unit
Added 1 HBUSCLK high level width tHBHIGH 0.5theuscik-2.1  0.5thpuscik+2.1  ns
Added 2 HBUSCLK low level width tHBLOW 0.5thBuscik-2.1  0.5tHBusclk+2.1  ns
Added 3 HBUSCLK input cycle theuscik ~ 20.0 - ns
Added 4 Address, HCSZ/HPGCSZ input setup time tskHA 5.0 - ns
(HBUSCLK fall edge)
Added 5  HBENZ0-HBENZ3 (HWRZ0-HWRZ3), tskHWR 5.0 - ns
HWRSTZ input setup time (HBUSCLK fall edge)
Added 6  Address, HCSZ/HPGCSZ, HBENZO-HBENZ3, Data  tHkHA 0 - ns
input hold time (HRDZ, HWRSTBZ, HWRZ0-HWRZ3
rise edge)
Added 7 HWRZ0-HWRZ3, HWRSTBZ recovery time (high twHWR tHBUscLk * 1 - ns
width)
Added 8 Data input setup time (HCSZ, HPGCSZ fall edge) tskiHD 0 - ns
Added 9  HWAITZ output delay time (HCSZ, HPGCSZ fall tokHD 2.0 - ns
edge)
Added 10 HWAITZ output delay time (HWRSTBZ, tokHWT 2.0 - ns
HWRZ0-HWRZ3 fall edge)
Added 11  HWAITZ enable data output delay time (HBUSCLK ~ tokhwtv 3.0 11.0 ns
rise edge)
“HWAITZ output in synchronization with HBUSCLK
rise edge”
HWAITZ enable data output delay time (HBUSCLK ~ tokawrv 3.0 11.0 ns
fall edge)
“HWAITZ output in synchronization with HBUSCLK
fall edge”
Added 12 HWAITZ enable data output hold time (HWRSTBZ, thkiwtv 3.0 - ns
HWRZ0-HWRZ3 rise edge)
Added 13 HWAITZ output hold time (HWRSTBZ, HWRZ0-HWRZ3 tHkwTWrR - 13.6 ns
rise edge)
Added 14 Data, HWAITZ output hold time (HCSZ, HPGCSZ tHkwTes - 13.6 ns
rise edge)
Added 15 HRDZ recovery time (high width) {SKHAHR tHBuscLk * 1 - ns
Added 16 Data, HWAITZ output delay time (HRDZ fall edge) THKHAHR 2.0 - ns
Added 17 HwAITZ enable data output delay time (to Latch twHRD - trBuscLk / 2 ns
timing of HRDZ, HWWRSTBZ, HWRZ0 - HWRZ3) +1L0
“HWAITZ output in synchronization with HBUSCLK
rise edge”
HWAITZ enable data output delay time ( to Latch IDKHDHR - trBuscLk / 2 ns
timing of HRDZ, HWWRSTBZ, HWRZ0 - HWRZ3) +1L0
“HWAITZ output in synchronization with HBUSCLK
fall edge”
Added 18 pata settle time (from HWAITZ rise edge) IDKWTVHR - 107 ns
“HWAITZ output in synchronization with HBUSCLK - teuscLk * N
ride edge”
Data settle time (from HWAITZ rise edge) tskHDHWT - 0 ns
“HWAITZ output in synchronization with HBUSCLK - tuscLk * N
fall edge”
Added 19 Data, HWAITZ enable data output hold time (HRDZ thkHwTHrR 3.0 - ns
rise edge)
Added 20 Data, HWAITZ output delay time (HRDZ rise edge) tHKOHD - 13.6 ns
Added 21 HRDZ input setup time HBUSCLK fall edge) tokpPoN 5.0 - ns

Note *1: The value is shown when WAITDLY2-0 in CIEWAITDLY register is set to 100s.
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(&) Write timing

<1>,<2>
e[\
<3>
<4> <6>
HCSZ, HPGCSZ (input)
<4> <6>
HA1-HA20 (input)
<5> <6> |
HBENZO-HBENZ3 (input)
<5>
<7> f_ <7>
HWRSTBZ (input)
HWRZ0-HWRZ3 (input)
HRDZ (input) ’ \
<8> |€= <6>
HDO-HD31 (input/output) 37 {
<11>
<11> 13> = <14>
:10>' <12>
<9> <11> —=3)
HWAITZ (output) ——
“Synchronous mode / —(
with a rise of HBUSCLK” L/

<11>
<17> e <11>

HWAITZ (output)

“Synchronous mode (‘ 4D—<:
with a fall of HBUSCLK”

Figure External microcomputer interface write timing

’1 Page 7 of 16
KENESAS



RENESAS TECHNICAL UPDATE TN-RIN-A006B/E Date: Dec. 28, 2015

(b) Read timing
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Figure External microcomputer interface read timing
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(3) Asynchronous mode
Symbols and values are updated from TU Rev.1. And there are the additional changes as follows:
. HWRZ0-3, HWRSTBZ to data setup time, twrs, is changed from 1.0ns to 4.8-10*n ns.
. Wait active time, twrwaitr and trowaitr, is changed from 10.0ns to 16.4ns (TU Revl showed 40.0ns).
. Data, HWAITZ output delay time, trovz, is changed from MAX 10ns to MIN 2.0ns.
. Data valid to wait inactive time, twaitr, is changed from MIN 10ns to MAX -7.5+10*n ns.
. Data, HWAITZ output hold time, troHz, is changed from MIN 3.0ns to MAX 13.6ns.
. Address, HCSZ/HPGCSZ, HBENZO-HBENZ3 input hold time, Data hold time when on-page access and
Data hold time when off-page access are deleted.
#  Parameter Symbol MIN MAX Unit
Added 1  Address, HCSZ/HPGCSZ, HBENZ0O-HBENZ3 input taDDWRs 4.8-10*n - ns
setup time E
Deleted Address; HCSZ/HPGCSZ -HBENZO-HBENZ3-input-hold As
Rev.2 time
Added 2  HWRZ0-HWRZ3, HWRSTBZ recovery time (high width)  twrw 35.0 - ns
Revised 3 HWRZ0-3, HWRSTBZ to data setup twrs 4.8-10*n - ns
Rev.2 E
Added 4  HWRZ0-3, HWRSTBZ to data hold twRH 4.8 - ns
Added 5 HWAITZ output delay time (Address, HCSZ/HPGCSZ) tcLz 2.0 - ns
Added 6  HWAITZ output delay time twAITD 2.0 - ns
(HWRSTBZ, HWRZ0-HWRZ3)
Revised 7 HWRZ0-3, HWRSTBZ to wait active twWRWAITF - 16.4 ns
Rev.2
Added 8 HWRZ0-3, HWRSTBZ to wait hold tWAITVH 3.0 - ns
Added 9 Data, HWAITZ output hold time (HWRZ0O-HWRZ3, twaitH - 13.6 ns
HERSTBZ)
Added 10 Data, HWAITZ output hold time (Address, tchz - 13.6 ns
HCSZ/HPGCSZ)
Added 11 HRDZ to Address, HCSZ/HPGCSZ setup time tADDRDS 4.3-10*n - ns
*2
Added 12 HRDZ to Address, HCSZ/HPGCSZ hold time tADDRDH 4.3 - ns
Added 13 HRDZ recovery time (high width) trRow 35.0 - ns
Revised 14 Data, HWAITZ output delay time troLZ 2.0 - ns
Rev.2
Revised 15 HRDZ to wait active tROWAITF - 16.4 ns
Rev.2
Revised 16 Data valid to wait inactive twaITr - -7.5+10* ns
Rev.2 n’
Added 17 Data, HWAITZ valid data output hold time tbATAOH 3.0 - ns
Revised 18 Data, HWAITZ output hold time trRDHZ - 13.6 ns
Rev.2
Added 19 Data, HWAITZ output delay time when on-page access  tpaceonD 3.0 16.4 ns
Added 20 Data, HWAITZ output delay time when off-page access  teaceorp 3.0 16.4 ns
Deleted Bata-hold-time-when-on-page-acecess As
Rev.2
Deleted Data-hold-time-when-off-page-acecess As
Rev.2
Added 21 HWAITZ valid data output delay time twaITvD - 16.4 ns
Note: *1 n is the setting value of WRSTD2-0 bits on HIFBTC register.
*2 n is the setting value of RDSTD1-0 bits on HIFBTC register.
*3 n is the setting value of RDDTS1-0 bits on HIFBTC register.
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(@) SRAM and Page ROM write timing

<1>
HCSZ, HPGCSZ (input)
<1>
HA1-HA20 (input)
<1>
HBENZO0-HBENZ3 (input)
<2> <2>

HWRSTBZ (input)
HWRZ0-WRZ3 (input)

HRDZ (input) ' ~

<3> <4>

HDO-HD31 (input/output) }

<7> <10>

<6> <9>
<5> > >
N <8> N

HWAITZ (output) } _\ / - {

Figure External microcomputer interface write timing (SRAM and Page ROM)
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(b) SRAM read timing

<11>
HCSZ, HPGCSZ (input)
<11>
HA1-HA20 (input)
HBENZO0-HBENZ3 (input)
HWRSTBZ (input)
HWRZ0-HWRZ3 (input) \
<13> <13>
HRDZ (input)
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—_
<18>
K14>
) <17> »
HDO-HD31 (input/output) ,\ {
<15> <16> <10>
<21> > < —
> <18>
<5> — <14> >
» <17>
HWAITZ (output) } —<:

Figure External microcomputer interface read timing (SRAM)
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(c) Page ROM read timing

<11>
HCSZ, HPGCSZ (input)
<11> <12>
HA4-HA20 (input)
<11>
HA1-HA3 (input) Off Page On Page Off Page On Page
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<13> <13>
HRDZ (input) ]
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— —b — <18>
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! ey — <17> —p
HWAITZ (output)ji —(_

Figure External microcomputer interface read timing (Page ROM)
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(4) Synchronous SRAM type transmission mode

All timing definitions are newly added. Symbols and values are updated from TU Rev.1.

#  Parameter Symbol MIN MAX Unit
1 HBUSCLK input cycle tHBHIGH 0.5thpuscik-2.1  0.5thBuscik-2.1  ns
2 HBUSCLK high level width tHBLOW 0.5thuscik-2.1  0.5tHBuscik-2.1  ns
3 HBUSCLK low level width tHBUSCLK 20.0 — ns
4  Address, HCSZ/HPGCSZ input setup time tskPHA 4.0 — ns
(HBUSCLK rise edge)
5  Address, HCSZ/HPGCSZ input hold time tHkpCs 1.0 — ns
(HBUSCLK rise edge)
6  Address, HCSZ/HPGCSZ input setup time tsKNHA 4.0 — ns
(HBUSCLK fall edge)
7 Address, HCSZ/HPGCSZ input hold time THKNHA 1.0 — ns
(HBUSCLK fall edge)
8 HWRZ0-HWRZ3 input setup time (HBUSCLK rise edge) tskPHWR 4.0 — ns
9 HWRZ0-HWRZ3 input hold time (HBUSCLK rise edge) tHKPHWR 1.0 — ns
10 HWRZ0-HWRZ3 input setup time (HBUSCLK fall edge) tsKNHWR 4.0 — ns
11 HWRZ0-HWRZ3 input hold time (HBUSCLK fall edge) THKNHWR 1.0 — ns
12 HBCYSTZ, HWRSTBZ input setup time tskpPHBCY 4.0 — ns
(HBUSCLK rise edge)
13 HBCYSTZ, HWRSTBZ input hold time tHKPHBCY 1.0 — ns
(HBUSCLK rise edge)
14 HBCYSTZ, HWRSTBZ input setup time tskNHBCY 4.0 — ns
(HBUSCLK fall edge)
15 HBCYSTZ, HWRSTBZ input hold time tHKNHBCY 1.0 — ns
(HBUSCLK fall edge)
16 HRDZ input setup time (HBUSCLK rise edge) tsKPHRD 4.0 — ns
17 HRDZ input hold time (HBUSCLK rise edge) tHKPHRD 1.0 — ns
18 HRDZ input setup time (HBUSCLK fall edge) tSKNHRD 4.0 — ns
19 HRDZ input hold time (HBUSCLK fall edge) tHKNHRD 1.0 — ns
20 Data input setup time (HBUSCLK rise edge) tskpPHD 4.0 — ns
21 Data input hold time (HBUSCLK rise edge) tHKPHD 1.0 — ns
22 Data input setup time (HBUSCLK fall edge) tSKNHD 4.0 — ns
23 Data input hold time (HBUSCLK fall edge) THKNHD 1.0 — ns
24  Data output delay time (HBUSCLK rise edge) IDKNHRD 2.0 — ns
25 Data output float time (HBUSCLK rise edge) tHKPHRD — 13.6 ns
26 Data output delay time (HBUSCLK fall edge) tbKPHD 2.0 10.0 ns
27 Data output float time (HBUSCLK fall edge) {DKNHD 2.0 10.0 ns
28 HWAITZ output delay time (HBUS rise edge) fokPHWT 2.0 10.0 ns
29 HWAITZ output delay time (HBUS fall edge) tDKNHWT 2.0 10.0 ns
30 Data output hold time (HCSZ/HPGCSZ rise edge) tHKPHCS — 13.6 ns
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(&) Write timing

<2> | <3>
HBUSCLK (Input) I \ ’ \
<1>
<4> |q=p <5>
<6> [t <7>
HCSZ/HPGCSZ (Input)
< <5>
<4> le=p
[y <7>
<6> |«
HAO-HA20 (Input)
<9O>
<B> |e=>
- <11>
<10> |«
HWRZ0-HWRZ3 (Input)
< <13>
<12> |4
[e=p <15>
<14>
HBCYSTZ (Input)
< <13>
<12> |4
le=pt <15>
<14>
HWRZSTB (Input)
Write status
<12> |e—bf <13>
<14> |« [ <15>
HWRZSTB (Input) ’
Write strobe
HRDZ (Input)
<21> <21>
<20> | <20> >
<>  [¢% <23> <> [ <23>
<25> |e=>
HDO-HD31 (Input/Output) OUT IN X% IN
[ <29>
<28>
HWAITZ (Output) \

Figure External microcomputer interface write timing (Address/Data Multiplex)
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(b) Read timing

<2> <3>
HBUSCLK (Input) I \ I \
<1>
<4> |e4—p ) <5>
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<5>
<4> (4=p
= <7>
<6> |e
HAO0-HA20 (Input)
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<12> |e>
[t <15>
<14> le
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HWRZSTB (Input)
<17>
<16> |e=m <
<18> |« > <19> e
HRDZ (Input)
l—p <27>
<21> <30>
<20> e <26>
<22> [¢¥ <23> <24> <25>
<25> |e=>
HDO-HD31 (Input/Output) OUT IN X ouT X
[—n <29>
< <28>
HWAITZ (Output) \

Figure External microcomputer interface read timing (Address/Data Multiplex)

B) R-IN32M3 Series User’'s Manual Peripheral Functions R-IN32M3-CL R-IN32M3-EC
The following note is added in 11. External Microcomputer Interface.

“Note: During a bus request for external microcomputer interface, address value must not vary. If address is

changed during read access, it causes that incorrect data is returned and HWAITZ signal is NOT de-asserted.”
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3. Release documents

Document Title Issue Date
R-IN32M3 Series Datasheet Nov 30, 2015
R-IN32M3 Series User’s Manual Peripheral Functions R-IN32M3-CL R-IN32M3-EC Dec 11, 2015
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