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ME2 emulator Debugging Function

oy
Target MCU Break Function Trace Function referenc
etchang -
Gomestion system o ehie | Perormance | e |Hot ol
Famiy | Series/Core [ Group Hardare Break oftuare | Specal Bresk Internal trace excautin
rea o
TTAG e Tor am oxaoution adirems Gbtaimed iormation of branches T stored i &
RA8 RABD1/M1 or e o etion s dedicated buffer GKE
swp (both branch-source and branch-dsstinaton info
RAGE2 swo
RAS Obtained information of branches s stored n a
Others than JTAG dedicated buffer 2KB.
x o oth branch-source and branch-destination info
RAG) Swo. (both br rvd) br -destinati
ot foranorcutionatress
" ez swo s for s s 204 s for Jotsuported |
e oo of b s sred 13 and Stop is | supported
RAAM1 area
RAs dedicated buffer measurable
RAS] JTAG (both branch-source and bvanch destm-uun info
o ained information of branches is stored in a
Otrerstan swo e bl 2.
(both branch-source and branch-destinaton info
Obtains the nformation of up to 2K branches *
e a2 SWD 4 points for an execution address, (both branch-source and branch-destination info )
2 poins for a data access
Obtains the nformation of w to 4K branches *5
RE G=D EEL (both branch-source and branch-destination info )
RHES0/FIH
e | o snpre
RHESO/F 1 or
RHBS0/FIK o
RHB50/F 1KM o
L A1) Between 2K and 4K of branch information
RH850/E1x_| RHB50/E1M-52 ‘can be acquired when t is is the only target
rgs0/crs | FHESO/CTH LPDd-pin
* | RH8S0/CIM Between 1K and 2K uf ‘cycle information
RHESO/DIL oisn on data-accsss operation can be scauired
RHB50/D1x | p/igeo b or ths i the only target
YT LoD pin o Trace function isit supported i some MOU's.
points for
RHE50/PIN-E 12 points 7 supperte
e [e— being shared by an execution acress and data access | ROM/RAM wwported
RHBSOPIH-C | LPDA4~pin
RHB50/PIM-G
RHES0/PIL-G
RHB50/E2M ween 4K and BK of branch information
ez | RSSO it i oy
RHES0/E2UH LPDtpin
or Botween 2K and 4K of cycl nformation
JTAG on data-accsss operation can be scauired
RHES0/U2A is s the only target
RHB50/U2x | priceoion Trace function isn't supported in some MCU's.
RL78/622
2 points Obtains the nformation of up to 256 branches
el e ing shared by an execution address and data access. (orly branch-source info) Not
itefaze being shared by an execution addross and dat Conly branch: i e
RO | RUB/DIA Tpomt o soomorte 4
RLIB/F12 being shared by an exccution address and data access. Not supported
R RL78/F13 2000 points
x| RusFia
o St o i e o
RUAEE being shared by an exccution addvess and data access  ranchrsource nfol the obtainable a
e | AU
> RI78/E24
RLT8/G10
RLIB/GIM 2 points for an excaution address Not supported Not supported
RUTR/GIN
RLTE/G14
(ROM: 86KByte 2 points Obar the formaton f o o 25 brnches
elyecs) being shared by an execution address and data access l branch-source info)
R/
RL78/G12 Forcible break WNaeh
RL78/G13 by selecting. Not supported; o
RLIB/G1x | RO78/GI s Susporte | Not swporied: | oUTach
RLTS (OM: 64KByte | Sngle—vire Seria Stop or a o timeb/u
and less) debugger measurable
RL78/G15
RL78/G16 1 point
RLTB/GIA being shared by an execution address and data access. ot supperted Not
RLT8/G1G
RUB/GID swwporte
RL78/G1E 2000 points
RLT8/G1G
RLT8/G13A
RLTB/ITA
RLTE/1B
RL78MIX RL78/11C 2 points Obains the information of up to 256 branches
RLIB/11D being shared by an excaution addvess and dat access only branch-source info)
RITAME
RLTB/L12 Toomt ——
RUB/LI | RIS being shared by an execution address and data access ot supperted
ELIS/LIA 2 points Obtains the information of up to 256 branches.
o e being shared by an exccution addvess and data access Conly branch-source info)
T paint
EERED being shared by an execution address and data access Not supported
T points for on exeaution sddess bt the ormaton of 1 26 ranares
sTAG -
RX700 E3ed o 4 poins for a data access e formtion of w0 256 ccles
L Single-wire Serial (DMAG or DTC bus is selectable as a bus master) n data-access operation
+ Sequential bresks are specifabe (OMAG or DTG bus i seectable 2 a bus master)
RXGax @ parts for an execution s btains the nformation of up to 236 branches
RX65 sTAG or o
RX6Ex or pints for  data access e formaton of 9 to 250 cyles wrorts
Rom | oo sl | (OMAO or DT0 s i+ sclabe - 5 s masten cata-access operati E
RX26T * Sequential breaks are specifiable. (DMAG or DO bus s aclotable a5 8 bus master) Supported 3
RX600 Others than JTAG 4
g RX6dx 8 points for an excaution addross. 256 points Obtains the information of up to 256 branches
RX65x " o + at the max or
RX66x double-vire Serial ints for a data access. the information of up to 256 cycles
RX67x * * Sequential breaks are specifiable. on data-access operation
RXOTX | (clook and cata)
e Tt e ormatn o o 6 B
Qo e 4 point for an execution address the wmmﬁ:fi 5l0 ordes ot
Single-wire Serial : supporte
e 2 ponts for a data access Obtns the ormation of u o 2 rancres Not supported: s
+ Sequential breaks are specifsbe the time b/ Go
Otrr han X140 e formtion afwtos2 ordes and Stop is
n cata-access operati measurable
Between 2K and BK of branch information
can'bo scaired vhen s st ony tarit
<GAMH> <GAMH> <GAMH>
LPD-4pin 12 points fw.nemmn -ddress/l data access. Between 2K and 4K of cycle nformation Supported
o on data-accsss operation can be scauired
R-Car 54 - JThG i foran mcmn aderess whon this s the oy target Gonah
iy ot supporte
<Cortex-AR> 6 pints for an execution lddvess 2048 points for rtex-AR> the s b/w Go
R-Car JTAG 2 pints for a data addres Obtand formation of ranchs s sored i o ood Stop fe Supporte
area dedicated buffer 32K measurable. d
(st bran s ot dosinatin nfo
) Not
supported
it or o arecion s Obtand formation o branes s sorsdina ot supprte
dedicated buffer 3268, the time b/ Go
R-Gar VAH - sTAG <Gortex-R> dedicated buffer 3B, o
5 it for e s (st branc-oure and rancr-destnatin o and Stop is
2 pints for a data address. measurable.
Not supported
2000 points for Not
RISC-V 4 points the time b/ Go
Mou | ReA02G021 | ReAo2Go2t JTAG being shared by an execution sddress and data access. Not supported nd Stop is awports
ares measurable.

Notes:
£ For RXB20 roup, thenformatonof 2 brarches o the nkratonof 32 cyle on datccess oparation s btare.
o8 the comecion syt vry by the NCU ¥

*2. The debugging function
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1 be gauged with RX600”
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tions can be gauget

od with RX100.

2 sections can
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“Th information provided orly applies to MCUs where we have been able to confirm the spesifications of the emulator.
MCUs and emulator software that are under development. For more information on support for these itams as it becomes.
available, chck our wabsite at: https://www.renesas com/e2

This includes

@ As for debugging function information of other emulators, visit each product’s page from the following URL.
ittps://www.renesas.com/emulator_lineups

% New product % % Under development ¥ In planning

Renesas general tools catalog



On-chip Debuggers Performance Property

E2 emulator Lite

B E2 emulator Lite Debugging Function

@ As for debugging function information of other emulators, visit each product’s page from the following URL.
https://www.renesas.com/emulator_lineups

) ) Memory
Target MCU Break Function Trace Function referonce | Performanc
Connection system chanes ¢ Lk =
while | measureme | in
Family Series/Core Group Hardware Break Software Break | Special Break Internal trace executing|  nt
program
& points for an exeoution address Obtained information of branches is stored in a
RA8 RABD1/M1 ’ g dedicated buffer 8KB.
8 points for a data acoess (both branch-source and branch~ info )
Obtained i n of branches is stored in a
RAG RABxx dedicated buffer 2KB.
(both branch-source and branch-destination info )
RA Dranc °
o 6 points for an execution address Obtained information of branches is stored in a Not
RA4 AR SWD B o oo dedicated buffer 1KB. supported; |supp.
P 2048 points for (both branch-source and branch-— info ) the time
ROM/RAM area Obtained i i of branches is stored in a b/w Go and
0";{2 G dedicated buffer 2KB. Stop is
XX (both branch-source and branch~destination info ) measurable.
A a2 Obtains the information of up to 2K branches *6
2 xx 4 points for an execution address, (both branch-source and branch-destination info )
SWD :
2 points for a data access
Obtains the information of up to 4K branches *6
BE BE EO] (both branch-source and branch-destination info )
oo RUB; G22 2 points Obtains the information of up to 256 branches.
kA (L) being shared by an execution address and data access (only branch-source info) Not
RL78/G24 P
RL78/DIx | RL78/DIA
1 point Not supported
being shared by an execution address and data access PP
RLT8/F12 2000 points
RL78/F1x RL78/F13
2'[;8;24 2 vointe Obtains the information of up to 128 branches Supporte
8/F15 being shared by an oxeoun ddress and data access (only branch-source info); the obtainable info is d
BLIS/FIE & Y o o limited to 64 branches on some MCUs. *3
RL78/F2x | RLT&/F23
RL78/F24
RL78/G10
RL78/GIM 2 points for an execution address Not supported Not supported
RL78/GIN
RL78/G14 (ROM:
SGKByte)and 2 points Obtains the information of up to 256 branches
more ! " °
e being shared by an execution address and data access (only branch-source info)
RL78/GIH
RL78/G11
RL78/G12 N":t .
RL78/G13 supportec;
RL78/G1x ;
RL78 RL78/G14 (ROM:|  Single-wire Serial b/mesme d
64KByte and w Go an
loss) Stop is
RLIB/GTS measurable
RL78/G16 1 point Not supnorted
RL78/G1A being shared by an execution address and data access L
RL78/GIC
RL78/GID Not
RL78/GIE ) P
RL78/G1G 2000 points
RL78/G13A Forcible break by
selecting “Stop” Supporte
RL78/11A on emulator d
RL78/11x RL78/11B debugger
RL78/11C 2 points Obtains the information of up to 256 branches
RL78/11D being shared by an execution address and data access (only branch-source info)
RL78/I1E
RL78/L12 1 point
. Not supported
AT RL78/L13 being shared by an execution address and data access
RL78/L1A . ; i
R8I0 2 points Obtains the information of up to 256 branches
being shared by an execution address and data access (only branch-source info)
RL78/HIx | RL78/HID
T point
RLE/FE® being shared by an execution address and data access Not supported
8 points for an execution address Obtains the information of up to 256 branches
JTAG : or
RX72x 4 points for a data access . )
R0y RX71x o (DMAG or DTC bus is selectable as a bus master) the information of up to 256 oycles
Single-wire Serial on dataaccess operation
« Sequential breaks are specifiable (DMAC or DTC bus is selectable as a bus master)
8 points for an execution address ’ : )
RX64x x Obtains the information of up to 256 branches Supnort
upporte
G JTAG 4 points for a data access . oo d
[T or (DMAG or DTC bus is selectable as a bus master) the information of up to 256 cycles
RX67x Single-wire Serial on data-access operation *3 %4
RX26T « Sequential breaks are specifiable (DMAC or DTC bus is selectable as a bus master) Supported
RX600
Others than . .
RX RX64x JTAG 8 points for an excoution address 256 points Obtains the information of up to 256 branches
RX65x or 4 points for  d at the max or
RX66x double-wire Serial %2 points for a data access the information of up to 256 cycles
RX67x (clock and data) * Sequential breaks are specifiable. on data-access operation
RX26T
ST Obtain the information of up to 04 branches
RX140 ; )
the information of up to 64 cycles
Other than RX26T 4 points for an execution address on data-access operation *1
+
Single-wire Serial 2 points for a data access ot Not
P
) ) Obtains the information of up to 32 branches supported;
RX100 * Sequential breaks are specifiable. o Pt
Other than RX140 the information of up to 32 cycles b/w Go and
on data-access operation Stop is
Not
supported;
4 points 2000 points for the time | Not
RISCUMCER[R=202802 1| JRoA02c02] cJTAG being shared by an exeoution address and data access ROM/RAM area Not supported b/w Go
Stop is
measurable
Notes: * The information provided only applies to MCUs where we have been able to confirm the specifications of the emulator.

*1. For RX220 group, the information of 32 branches or the information of 32 cycles on data-access operation is obtained.
*2. The debugging function and the connection system vary by the MCU you use.

*3. Hot-plug Adapter for the E1 Emulator (optional) is required.

*4. Available only when the emulator is connected via JTAG interface.
#5. 1 sections can be gauged with RX100. 2 sections can be gauged with RX600.
*6. The internal RAM of the microcomputer is used as the trace buffer.
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This includes MCUs and emulator software that are under development. For more information on support for these items as it
becomes available, check our website at: https://www.renesas.com/e2lite

% New product Y % Under development 3% In planning

Renesas general tools catalog



On—chip Debuggers Performance Property #As for debugging function information of other emulators, visit each product’s page from the following URL.

E 1 Emulator https://www.renesas.com/emulator_lineups

BME1 Debugging Function

) ) Memory
Target MCU Break Function Trace Function reference | Performanc
° A &change e Hot plug-
while [measureme| in
Family Series/Core Group Hardware Break Software Break | Special Break Internal trace executing|  nt
program
RHB850/F1H
RH850/F1M -
RHB50/F1x | RHBSO/FIL LPD:r o
RH850/F1K LPD 1o
RH850/F1KM pin
RH850/F1KH
RH850/E1x | RH850/E1M-S2
LPD4-pin
Between 2K and 4K of branch information
RH850/C1x g:ggg;gm can be acquired when° :his is the only target
RHBS0 12 points 2000 points for Between 1K and 2K of cycle information uported S”“‘;‘"‘E
RH850/D1L being shared by an execution address and data access ROM/RAM area on data-access operation can be acquired PP 5
RH850/D1x | phioco /Dim LPD4-pin when this is the only target
or o ) .
LPD 1—pin Trace function isn't supported in some MCU's.
RH850/P1M
RHB850/P1x | RH850/P1M-E
LPD4-pin
RH850/P1H-C
RH850/P1M-C
RH850/P1L-C
RL78/D1x RL78/D1A
1 point Not supported Not
being shared by an execution address and data access PP supported
RL78/F12
2000 points
RL78/F1x RL78/F13 . Obtains the information of up to 128 branches Supporte
RL78/F14 2 points & Hon © ‘
" being shared b o 4 data (only branch-source info); the obtainable info is
RS eing shared by an execution address and data access limited to 64 branches on some MCUs #5
RL78/FIE
RL78/G10
RL78/G1IM 2 points for an execution address Not supported Not supported
RL78/GIN
RL78/G14
(ROM: 96KByte 2 points Obtains the information of up to 256 branches
;[‘38"‘/2":; being shared by an execution address and data access (only branch-source info)
RL78/G1H
RL78/G11
RL78/G12
RL78/Gix
RL78/G13 Not
RL78/G14 supported;
(ROM: 64KByte the time
;L”fs'/eéji\ Single-wire Serial . b/w Go
poin and Stop is
RLT RL78/GIC being shared by an execution address and data access Not supported o asurable
RL78/GI1D
RL78/GIE Not
RL78/G1G supported
RL78/G13A 2000 points
Forcible break by
RL78/11A selecting “Stop” Supporte
RL78/11x RL78/11B on emulator
RL78/11C 2 points debugger Obtains the information of up to 256 branches
RL78/11D being shared by an execution address and data access (only branch-source info)
RL78/IE
RL78/L12 1 point
T RL78/L13 being shared by an execution address and data access Not supported
RL78/L1A
RL78/L1C 2 points Obtains the information of up to 256 branches
being shared by an execution address and data access (only branch-source info)
RL78/H1x RL78/H1D
1 point
RL78/FGIC being shared by an execution address and data access Not supported
8 points for an execution address Obains the information of up to 256 branches
R JTAG + or
RX700 i or 4 points for a data access the information of up to 256 cycles
RX71x Single-wire Serial (DMAGC or DTC bus is selectable as a bus master) on data-access operation
* Sequential breaks are specifiable. (DMAG or DTC bus is selectable as a bus master)
RX64x 8 points for an execution address Obains the information of up to 256 branches
RX65x JTAG + or Supporte
RX66x or 4 points for a data access the information of up to 256 cycles d
RX67x Single-wire Serial (DMAC or DTC bus is selectable as a bus master) on data—access operation *5 %6
RX26T * Sequential breaks are specifiable. (DMAC or DTC bus is selectable as a bus master) Supported
RX600 *7
Others than
RX64x JTAG 8 points for an execution address 256 points Obtains the information of up to 256 branches
RX RX65x or + at the max or
RX66x double-wire Serial ¥4 4 points for a data access the information of up to 256 cycles
RX67x (clock and data) * Sequential breaks are specifiable. on data—access operation
RX26T
e Obtains the infoymatic:: of up to 64 branches
RX140 ; .
it oo (VT the m;ortmfnon of up to §4 cﬁes
4 points for an execution address on data-access operation
Single-wire Serial N Not
ingle ; :
2 points for a data access Obtains the information of up to 32 branches supported;
RX100 * Sequential breaks are specifiable. o thetime |
Other than RX140 the information of up to 32 cycles b/‘g Go Suppgned
on data-access operation and Stop is
measurable
JTAG, .
V850E1 double-wire or 2 points 4 points for ROM
V850ES 4-wire Serial being shared by an execution address and data access area
° 2 2000 points for
V85052 (datax 2, olock * Sequential breaks are specifiable. RAM Not
and handshake) area supported;
" the time
Xfig [When using JTAG 1/F] [When using Serial /] Not supported o G
Before-execution Befor : . d Stop is
4 points 4 points 8 points for ROM an:
V850E2M Ne:,us After on: fter-execution: area measurable S“pf,me
V850E2S Singlowire Serial 8 points Not supported 2000 points for 5
Access: 6 points Access: 4 points RAM area
* Sequential breaks are specifiable.
Notes: * The information provided only applies to MCUs where we have been able to confirm the specifications of the emulator.
*1. VB50E2/ME3 and V850E/ME2 cannot be used with the E1 emulator. Use the MINICUBE for them. This includes MCUs and emulator software that are under development. For more information on support for these items as it
*2. The number of break points varies by the integrated development environment you use. becomes available, check our website at: https://www.renesas.com/e1
*3. For RX220 group, the information of 32 branches or the information of 32 cycles on data-access operation is obtained.
*4. The debugging function and the connection system vary by the MCU you use.
*5. Hot-plug Adapter for the E1 Emulator (optional) is required.
*6. Available only when the emulator is connected via JTAG interface.
*7. 1 sections can be gauged with RX100. 2 sections can be gauged with RX600.
On—chip Debuggers Performance Property — page 3 % New product % % Under development 3k In planning
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E1 Emulator

BE1 Debugging Function — Continued—

@ As for debugging function information of other emulators, visit each product’s page from the following URL.
https://www.renesas.com/emulator_lineups

Target MCU

Family

Series/Core Group

Connection system

Break Function

Trace Function

Hardware Break

Software Break

Special Break

Internal trace

Memory
reference
&change
while
executing
program

Performanc
e
measureme
nt

Hot plug—
in

78KOR

Single-wire Serial
or
double-wire Serial
(clock and data)

1 point
being shared by an execution address and data access

2000 points

78K0

double-wire Serial
(clock and data)

1 point for a before-execution break
(only when software breaks are not used)
+
1 point for Access break

2000 points

R8C

R8C/L35C, R8C/L36C,
R8C/L38C and R8C/L3AC
Groups
R8C/L35M, R8C/L36M,
R8C/L38M and R8C/L3AM

Groups
R8C/LABA and R8C/LABA
Groups
R8C/LA3A and R8C/LASA

Groups
R8C/LAPS Group

R8C/5x

R8C/3xT-A

R8C/3GC and
R8C/3JC Groups

R8C/3GM and
R8C/3JM Groups
R8C/33T, R8C/3JT and
R8C/3NT Groups
R8C/34W, R8C/36W and
R8C/38W Groups
R8C/34X, R8C/36X and
R8C/38X Groups
R8C/34Y, R8C/36Y and
R8C/38Y Groups
R8C/34Z, R8C/36Z and
R8C/38Z Groups
R8C/32G, R8C/32H, R8C/33G,
R8C/33H, R8C/34P and
R8C/34R Groups
R8C/34K, R8C/34U, R8C/3MK
and R8C/3MU Groups
R8C/3MQ Group

R8C/32C, R8C/33C, R8C/34C,
R8C/35C, R8C/36C, R8C/38C,

R8C/32M, R8C/33M, R8C/34M,
R8C/35M, R8C/36M, R8C/38M,

Single-wire Serial

8 points for an address break
+

2 points for a data condition break

* Sequential breaks are specifiable.

256 points
at the max

Forcible break by
selecting “Stop”
on emulator
debugger

Not supported

Not supported

Obtains the information of 4 branches
(sum of the branch-source
and branch-destination PC)
or
the information of up to 8 cycles
of specified data access

Supporte
d

Not.
supported;
the time
b/w Go and
Stop is
measurable.

Not
supported

Notes:

*1. V850E2/ME3 and V850E/ME2 cannot be used with the E1 emulator. Use the MINICUBE for them.

*2. The number of break points varies by the integrated development environment you use.

*3. For RX220 group, the information of 32 branches or the information of 32 cycles on data—access operation is obtained.
*4. The debugging function and the connection system vary by the MCU you use.

*5. Hot-plug Adapter for the E1 Emulator (optional) is required.

*6. Available only when the emulator is connected via JTAG interface.

On-chip Debuggers Performance Property — page 4

* The information provided only applies to MCUs where we have been able to confirm the specifications of the emulator.
This includes MCUs and emulator software that are under development. For more information on support for these items as it
becomes available, check our website at: https://www.renesas.com/e1

% New product % % Under development ¥t In planning

Renesas general tools catalog
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E20 Emulator

ME20 Debugging Function

@ As for debugging function information of other emulators, visit each product’'s page from the following URL.
https://www.renesas.com/emulator_lineups

Memory
Target MCU Break Function Trace Function e [P
. &change e Real-time CO | Hot plug-
& Special while | measureme | RAM monitor [ coverage | in
Family Series/Core Group Hardware Break Software Break Broak Internal trace External Trace executing nt
program
RH850/F1H
RH850/F1M
RHgs0/F1x | RHESO/FIL LPD:r o
RH850/F1K LD Between 2K and 4K of
RH850/F1KM pin branch info can be
RH850/F1KH acquired when this is the
RH850/E1x | RH850/E1M-52 only :f'g“
LPD4-pin 12 points
RH850/C1H : 2000 points for Between 1K and 2K of Supporte
RHB50 | RHBS0/C1x | pgso/cim being shared by ROM/RAM area cycle info on data-access Not supported Supported d
an execution address and data access " 3
RH850/D1L LPD4-pin operation can be acquired
RH850/D1x | pueco/Dim or when this is the only target
RH850/P1M LPD1-pin
B30 Trace function isn't
RHBS0/P1x | o0/PIMTE supported in some MCU's.
* | 'RH850/P1H-C LPD4-pin
RH850/P1M-C
RH850/P1L-C
RL78/D1x_| RL78/D1A T point Not
being shared by Not supported oartod
RL78/F12 an execution address and data access PP
Obtains the information of
RL78/F13 2000 points up to 128 branches
2 point
RL78/F1x RL78/F14 being ‘;ﬁ:‘r:d by (only branch-source info); Supporte
i an execution address and data access the obtainable info is d
RL78/F1E limited to 64 branches
on some MCUs.
RL78/G10
RL78/GIM 2 points for an execution address Not supported Not supported
RL78/GIN
RL78/G14 Not supported|  NOt
(ROM: 96KByte 2 points Obtains the information of Ot supported| o\ pported
and more) being shared by up to 256 branches
RL78/G1F an execution address and data access (only branch-source info)
RL78/G1H
RL78/G11
RL78/G12
RL78/G1x RL78/G13 Not
RL78/G14 supported;
(ROM: 64KByte the time
and less) Single-wire Serial Not supported b/w Go
RLT8 RL78/GIA 1 point and Stop is
Ao being shared by Not supported measurable
an execution address and data access
RL78/G1D
RL78/GIE Not
RL78/GIG supported
RL78/G13A 2000 points
RI 78/G1P.
RL78/I1A
SRS ;‘Hgmg 2 points Obtains the information of
A being shared by an execution address and data up o 256 branches
R access (only branch-source info)
Thoint
RL7B/LIS beingshared by Not spported
AL an execution address and data access
RL78/L1A 2 points Forcibl Obtains the information of
RL78/L1C being shared by oralbe up to 256 branches
an execution address and data access break by | (v branch-source info)
RL78/H1x | RL78/HID selecting Supporte
Tpomnt “Stop” on d
RL78/FGIC being shared by emulator Not supported
an execution address and data access debugger
8 points for an execution address Obtains the information of
. up to 256 branches
JTAG only 4 points for a data access the inf or tion of Not
RX or (DMAC or DTC bus is selectable as a bus @ information of - Not supported !
r up to 256 cycles supported
Single-wire Serial master) )
on data-access operation
* Sequential breaks are specifiable. (DMAG or DTG bus is
RX700 RX71x as a bus master)
8 points for an execution address Obtains the information of | Obtains the information of Supported
+ up to 256 branches approx. 2M branches Oatr and
JTAG 4 points for a data access or Loor Last-access
+ (DMAG or DTG bus is selectable as a bus the t‘"‘;’ﬁ’;‘“"""‘ of the '"*“'Z"N‘:“"I of attributes S“"‘;‘me
External Trace master) up to 256 oycles approx. 2M oycles [Read/Write/
on data-access operation | on data access operation Non
* Sequential breaks are specifiable (DMAC or DTG busis |  (DMAG or DTG bus is accessed])
as a bus master) | selectable as a bus master)
8 points for an execution address Obtains the information of
) " up to 256 branches
RX65x JTAG only 4 points for a data access the inf or tion of Not
RX66x or (DMAC or DTC bus is selectable as a bus e ‘2’;’;‘“ '°T ° - Not supported ° ted
RX67x Single-wire Serial master) up to 256 oycles supporte
RX26T on data-access operation Supporte
* Sequential breaks are specifiable. (DMAC or DTG bus is d
I ble as a bus master) *5
8 points for an execution address Obtains the information of | Obtains the information of Supported | Supported
up to 256 branches approx. 2M branches
RX64 + *6 (Data- and
Bt JTAG 4 points for a data access or oo Last-access | ¢
x + (DMAG or DTG bus is selectable as a bus ) the information of the information of attributes | SUPPOTte
RX66x External Trace master) 256 points up to 256 cycles approx. 2M cycles [Read/Write/ d
RX67x at the max on data-access operation | on data access operation Non
RX600 * Sequential breaks are specifiable. (DMAC or DTC bus is (DMAC or DTC bus is accessed])
as a bus master) | selectable as a bus master)
- - Obtains the information of
8 points f ution add
JTAG only points for an execution address up to 256 branches
or or
4 points for a dat: -
Others than | doubleire Serial =4 points for a data access the information of Not supported
ers than |~ (cjock and data) ] to 256 cycl
RX64x clock and data. * Sequential breaks are specifiable. on d:{;f:ccesscﬁzfmon
RX65x S | Nt
RX66x ; . Obtains the information of | Obtains the information of pPortec | supported
8 points f ution add -
RX67x JTAG points for an execuition address up to 256 branches approx. 2M branches (Date- and
+ Last-access
RX26T or 4 or or :
) points for a data access . . attributes
double-wire Serial #4 the information of the information of [Read/Wiite/
(clock and data) * Sequential breaks are specifiable up to 256 cycles approx. 2M cycles o
on data-access operation | on data access operation
accessed])
Obtains the information of
00 up to 64 branches
RX140 the information of
e information of
Other than RX26T 4 points for an execution address up to 64 cycles
X X * on data—access Not Not
Single-wire Serial 2 points for a data access - Not supported Not —|Not supported
Obtains the information of uppor d
to 32 branches supported;
RX100 * Sequential breaks are specifiable. up the time
or
Other than RX140 the information of b/w Go.
and Stop is
up to 32 cycles
) measurable
on data-access operation

Notes:

*1. V850E2/ME3 and V850E/ME2 cannot be used with the E1 emulator. Use the MINICUBE for them.

*2. The number of break points varies by the integrated development environment you use.

*3. For RX220 group, the information of 32 branches or the information of 32 cycles on data-access operation is
obtained.

*4. The debugging function and connection system vary by the MCU you use.

*5. Available only when the emulator is connected via JTAG interface.

*6. 1 sections can be gauged with RX100. 2 sections can be gauged with RX600.
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* The information provided only applies to MCUs where we have been able to confirm the specifications of the emulator.
This includes MCUs and emulator software that are under development. For more information on support for these items as it becomes available,
check our website at: https://www.renesas.com/e20
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E20 Emulator

B E20 Debugging Function — Continued—

@ As for debugging function information of other emulators, visit each product’s page from the following URL.

https://www.renesas.com/emulator_lineups

Target MCU

Family

Series/Core Group

Connection system

Break Function

Trace Function

Hardware Break

Software Break

Special
Break

Internal trace External Trace

Memory
f Performanc .
rererence Real-time
&change e co
2 RAM
while measureme y coverage
. monitor
executing nt
program

Hot plug—
in

V850
*1 %2

V850E1
V850ES
V850E2

JTAG,
double-wire or
4-wire Serial
(data x 2, clock
and handshake)

2 points
being shared by
an execution address and data access

* Sequential breaks are specifiable.

4 points for ROM
area
2000 points for RAM
area

V850E2M
V850E2S

Nexus
or
Single-wire Serial

[When using JTAG I/F] | [When using Serial I/F]
Before-execution: Before—execution:
4 points 4 points
After-execution: After-execution:
8 points Not supported
Access: 6 points Access: 4 points

* Sequential breaks are specifiable.

8 points for ROM

area
2000 points for RAM
area

78KOR

Single-wire Serial
or
double-wire Serial
(clock and data)

1 point being shared by
an execution address and data access

78K0

double-wire Serial
(clock and data)

1 point for a before-execution break
(only when software breaks are not used)
+
1 point for an access break

2000 points

Not supported

R8C

R8C/L35C, R8C/L36C,
R8C/L38C and R8C/L3AC
Groups
R8C/L35M, R8C/L36M,
R8C/L38M and R8C/L3AM

Groups
R8C/LABA and R8C/LABA
Groups
R8C/LA3A and R8C/LA5A

Groups
R8C/LAPS Group

R8C/5x

R8C/3xT-A

R8C/32C, R8C/33C, R8C/34C,
R8C/35C, R8C/36C, R8C/38C,
R8C/3GC and
R8C/3JC Groups
R8C/32M, R8C/33M, R8C/34M,
R8C/35M, R8C/36M, R8C/38M,
R8C/3GM and
R8C/3JM Groups
R8C/33T, R8C/3JT and
R8C/3NT Groups
R8C/34W, R8C/36W and
R8C/38W Groups
R8C/34X, R8C/36X and
R8C/38X Groups
R8C/34Y, R8C/36Y and
R8C/38Y Groups
R8C/34Z, R8C/36Z and
R8C/38Z Groups
R8C/32G, R8C/32H, R8C/33G,
R8C/33H, R8C/34P and
R8C/34R Groups
R8C/34K, R8C/34U, R8C/3MK
and R8C/3MU Groups
R8C/3MQ Group

Single-wire Serial

8 points for an address break
+

2 points for a data condition break

* Sequential breaks are specifiable.

256 points
at the max

Forcible
break by
selecting

“Stop” on

emulator
debugger

Not supported

Obtains the information
of 4 branches
(sum of the branch-source
and branch-destination PC)
or
the information
of up to 8 cycles
of specified data access

Not
supported;

the time Not Not
b/w Go and | supported | supported

Stop is
measurable.

Supporte
d

Not
supported

Supporte
d

Not
supported

Notes:

*1. V850E2/ME3 and V850E/ME2 cannot be used with the E1 emulator. Use the MINICUBE for them.
*2. The number of break points varies by the integrated development environment you use.
*3. For RX220 group, the information of 32 branches or the information of 32 cycles on data—access operation is

obtained.

*4. The debugging function and connection system vary by the MCU you use.

*5. Available only when the emulator is connected via JTAG interface.
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* The information provided only applies to MCUs where we have been able to confirm the specifications of the emulator.
This includes MCUs and emulator software that are under development. For more information on support for these items as it becomes available,
check our website at: https://www.renesas.com/e20
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MINICUBE2

HEMINICUBE2 Debugging Function

@ As for debugging function information of other emulators, visit each product’'s page from the following URL.

https://www.renesas.com/emulator_lineups

Target MCU

Break Function

DMM Time Measurement
RAM Monitor (Rewriting memories (from the start of execution
Family Series/ Core Group Hardware Break ng::;re Forcible break during RUN) to break)
ROM area:
V850E1 . 4 points
*
VB50ES (Shared by o bomte , Supported *2
V850E2 ared by an execution and access. RAM area:
2000 points .
Measurement resolution:
100us
V850 Supported Supported
Max. measurement time:
Approx. 100 hours
Before-execution break : 4 points Rg NL;"::
V850E2M Access break : 4 points P
VB50E2S Supported
* Sequential break ifabl RAM area:
equential breaks are specifiable. 2000 points
Measurement resolution:
78KOR ! point 2000 points Supported Pseudo-Real RAM Monitor Supported oo
(Shared by an execution and access) P PP (RRM) : Supported PP .
Max. measurement time:
Approx. 100 hours
Before—execution break : 1 point Measurel:\ggtur:solutmn:
78K0 (Not supported when software breaks are used) 2000 points Supported Pseudo—-Real RAM Monitor Supported
(RRM) : Supported .
Access break : 1 point Max. measurement time:
. Approx. 100 hours
Measurement resolution:
Supported 100us
78K0S Not supported 2000 points (Not supported while Not supported Not supported
interrupts are inhibited ) Max. measurement time:
Approx. 100 hours
Notes: * The information provided only applies to MCUs where we have been able to confirm the specifications of the

*1. The following MCUs have not been supported yet: V850ES/KE2, V850ES/KF2, V850ES/KG2, 1 PD70F3733, and V850ES/IE2.

*2. A forcible break is not possible in the following states.
~ Interrupts are inhibited (DI).

— Interrupts from the serial interface used for communications between MINICUBE2 and the target device are masked.

— The device is on standby and triggering of release from standby by makeable interrupts is disabled.
— The main clock is stopped while the UART is being used as the communications interface between MINICUBE2

and the target device.
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emulator.

This includes MCUs and emulator software that are under development. For more information on support for these
items as it becomes available, check our website at:
https://www.renesas.com/cs+ > “Functions Supported by CS+”(PDF)
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E10A-USB Emulator

ME10A-USB (HS0005KCUO1H/HS0005KCUO2H) Debugging Function

@ As for debugging function information of other emulators, visit each product’s page from the following URL.

https://www.renesas.com/emulator_lineups

Target MCU Break Function b Trace Function
eriormance | nvalid External extension Mode
Ronsl ool of Embedded ROM
Family Series/ Core Group Hardware Break Software Break Function Internal Trace AUD Trace
Address/Data/R/W/Execution-count
condition break : 2 points Un to 64K events 1
Address/R/W condition break : 4 points )
SH-4A (Up to 32K of branch information
(Except for Multi-core MCUs) ot ! Supported No Mode 8 branches © can be acquired when
Data/R/W condition break : 2 points °
+ branch trace is the only target)
System bus condition break : 2 points
* Sequential breaks are specifiable.
Up to 64K events *1
SH7760 Address/Data/R/W : 2 points (Up to 32K of branch information
apea SH7751R + Sumported No Mods & branch can be acquired when
Address/R/W condition break : 4 points upporte ranches branch trace is the only target)
* Sequential breaks are specifiable.
SH7750R No Mode -
e Up to 64K branches *1
o to 64K branches
w0 R — o .
SHT710 condition break : 1 point (Only branch-destination
SH-3 SH7705 + Supported 8 branches information) ©
Address/R/W condition break : 1 point
SH7727 * Sequential breaks are specifiable
SH7709S No Mode Up to 26214 branches *1
SH7706
SH7206
SH72AY
SHI2AW No Mode
SH72A0
SH72A2
1000 cycles
SH7211
Select the target info from:
SH7216
(SH7216, SH7214) A"dT'.e“/ Data/! Sb“"‘“/
‘SHI231 ime stamp bus.
SH7237 Supported
SH7239 -
s Address bresk 8 points Up to 64K evarts. 1
SH7285 o
e e Address/Data/R/W/Execution-count Supported (Up to 32K of branch information
(Except for Multi-cor condition briak. 1 point. can be acauired when
SH7670 branch trace is the only target
SuperH e SH726A Address/Data/R/W condition break : 1 point ranch trace is the only targot)
SH726B
SH1269 * Sequential breaks are specifiable. 256 oycles
SH7268
SH7267 No Mode Select the target info from:
SH7266 Address/Data/Status/
SH7264 Time stamp bus.
SH7262
SH7203
SH7263
SH7201
s No Mode
SH7256R -
SH7254R 255 points - Supported
SH7253 No Mode -
Address/Data/R/W/Execution-count
condition break : 1 point
2:;2}3 No Mode 4branches -
Address/R/W condition break : 1 point
* Sequential breaks are specifiable. _
Up to 64K events *2
SHIT45H Address break : 4 points (Up to 32K of branch information
SH7144F ) s - _
i * Sequential breaks are specifiable can be acauired when
branch trace is the only target)
RGF71494A
R5F71464A
R5F70865A 2 voi
Roprosson Address bresk 2 points
SH-2 sggggig: Address/Data/R/W/Execution-count Supported Supported
ot condition briak: 1 point 4 branches _
R5F70835A " )
RSN Address/Data/R/W condition break : 1 point
SH7137 N . Supported
ST q breaks are ]
SH7125 No Mode
SH7124
RGE71494R ‘Address break : 8 points
RSE71491R + 1000 cycles Up to 64K events *1
RSE71464R Address/Data/R/W/Execution-count (Up to 32K of branch information
RSE70865R condition break : 1 point Supported Supported Select the target info from: can be acauired when
RSE70855R Address/Data/Status/ branch trace is the only target)
RSE70845R Address/Data/R/W condition break : 1 point Time stamp bus.
RSE70835R * Sequential breaks are speci
HBSX/1720S Address break : 3 points
HBSX/1700 A + Supported
HBSX Address/Data/ Satisfaction-count - %3 8 branches -
HBSX/1600 D "
condition break : 1 point
HBSX/1500 * Sequential breaks are specifiable -
H8S/2472
HBS/2463 - 4 branch sources
HBS /2462
HBS/2456R
HBS/2456 Address break : 6 points 4 branch sources
H8S/2400 H";is/zi“zi‘; + or
s Address/Data condition break : 2 points Supported Bus trace : 1024 cycles
HBS/2424 _ _
H8S/2427R
HBs HBS/2427 8 branch sources
HBS/2425
8572378 4 branch sources
HBS/2378R _ hs
HBS/2368 " .
H8S/2300 e Address/Data condition break : 2 points Bus trace : 512 oycles
:ggﬁggg ig Supported 4 branch sources
H8S/2218
H8S/2200 H8S/2215 *7 Address/Data condition break : 2 points - - 4 branch sources -
HBS/2212
Notes: © Acquirable trace information:
*1. Not usable with HS0005KCUOTH. Branch, Memory access within the specified range, and Software trace (Trace(x): variable x).
%2, Not usable with HS0005KCUOTH. While using RAM monitor function with HS0005KCUO2H, o trace information can be acauired.
*3. Supported only by H8SX/1651 * The information provided only applies to MCUs where we have been able to confirm the specifications of the emulator.
*4. Only H8S/2319EF is supported. This includes MCUs and emulator software that are under development. For more information on support for these items as
#5. Only H8S/2339EF is supported. it becomes available, check our website at: https://www.renesas.com/e10a_usb
*6. Only H8S/2329EF is supported.

*7. Only H8S/2215R and H8S/2215T are supported.
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E10A-USB Emulator

ME10A-USB (HS0005KCUOTH/HS0005KCU02H) Debugging Function — Continued—

@ As for debugging function information of other emulators, visit each product’s page from the following URL.

https://www.renesas.com/emulator_lineups

Target MCU Break Function Trace Function
Performance . p
Measurement Invalid External extension Mode
Family Series/ Core Group Hardware Break ng:::l:e Function Gif (Atioctiad (-] Internal Trace AUD Trace
H8S/2168
H8S/2153
H8S/2164
HBS/2117 Address break : 6 points
H8S/2117R
+ 4 branch sources
YIS Address/Data condition break : 2 points
H8S H8S/2100 H8S/2116 PP 255 points Not supported No Mode Not supported
H8S/2113
H8S/2112
H8S/2112R
H8S/2189R Address bre:k : 6 points 4 branc:fources
RESAAI Address/Data condition break : 2 points Bus trace : 512 cycles
Notes: *6. Only H8S/2329EF is supported.

*1. Not usable with HSO005KCUO1H.
*2. Not usable with HS0005KCUO1H. While using RAM monitor function with HS0005KCUO2H, no trace information can be acquired.
*3. Supported only by H8SX/1651.
*4. Only H8S/2319EF is supported.
*5, Only H8S/2339EF is supported.

*7. Only H8S/2215R and H8S/2215T are supported.

* The information provided only applies to MCUs where we have been able to confirm the specifications of the
emulator. This includes MCUs and emulator software that are under development. For more information on
support for these items as it becomes available, check our website at: https://www.renesas.com/e10a_usb

BE10A-USB (HS0005KCUO1H/HS0005KCUO2H + Debug MCU Board) Debugging Function

Target MCU

Break Function

Trace Function

;:;ol:rm;nr::t Invalid External extension Mode
p f Embedded ROM
Family Series/ Core Group Hardware Break ng::;fe Function of Embedde Internal Trace AUD Trace
Address/Data/R/W/Execution—count
condition break : 2 points Up to 64K events *1
2:;:22 Address/R/W cond;tjon break : 4 points (Up to 32K of branch
SH-4A SH7451 Data/R/W condition break : 2 points Supported No Mode 8 branches © mform?tlon
can be acquired when
SUZASD + branch trace is the only target)
System bus condition break : 2 points ° o y targ
SuperH * Sequential breaks are specifiable.
Address bre_'a—k : 8 points Up to 64K events *1
. X 1000 cycles
SH7125 AddVesz:]?;i?{:j;xéf?f“ﬂ?ﬂ"t count 255 points (Up to 32K of branch
SH-2 Sie Supported No Mode Select the target one from information
SIS Address/Data/Status/ can be acquired when
Address/Data/R/W condition break : 1 point Time stamp bus. branch trace is the only target.)
* Available to specify the sequential break
H8S/2456R
:gz;g:gi Address break : 6 points 4 branch sources
H8S H8S/2400 + Not supported Supported or Not supported
ES42i26R Address/Dat: dition break : 2 point: Bus t : 1024 cycl
H8S/2426 ress/Data condition break : 2 points us trace : cycles
H8S/2424
Note:

*1. Not usable with HSO005KCUO1H.
© Acaquirable trace information: Branch, Memory access within the specified range, and Software trace (Trace(x): variable x).

ME10A-USB (HS0005KCU14H) Debugging Function

Target MCU Break Function Trace Function
Performance . p
Invalid External extension Mode
S || M EmE of Embedded ROM
Family Series/ Core Group Hardware Break (I’S'reak Function Internal Trace AUD Trace
SH-4A SH7786 60 sets of branch sources Up to 128K events
(Multi-core MCU) and destinations
10 points 255 points (Up to 64K of branch
SuperH (Using UIZC module) (for each core Supported No Mode 1024 cycles information
SH-2A SH7205 in MCU) (When acquiring trace info can be acquired when
(Multi-core MCU) SH7265 by core in MCU, branch trace is the only target)

512 cycles respectively.)

© Acquirable trace acquisition information: Branch, Memory access, and General register. (Conditions are settable by each CPU.)
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E8a Emulator

M E8a Debugging Function

@ As for debugging function information of other emulators, visit each product’s page from the following URL.
https://www.renesas.com/emulator_lineups

Target MCU

Break Function

Trace Function

Software Break

Special Break

Internal Trace

Address/Data condition break : 1 point

H8/300L Super Low Power

Address/Data condition break : 1 point

740

Address break : 2 points

Family Series/ Core Group Hardware Break
Address break : 8 points
+ 4 branches (sum of branch source PC and destination PC)
R8C/Lx Data condition break : 2 points or
Up to 8 cycles of specified data access
* Sequential breaks are specifiable.
3 branches (sum of branch source PC and destination PC)
Address break : 4 points or
R8C/Mx + 6 branches (branch source PC)
Data condition break : 1 point or
Up to 8 cycles of specified data access
R8C
Address break : 8 points
+ 4 branches (sum of branch source PC and destination PC)
Other than R8C/3xD Data condition break : 2 points or
R8C/3x Up to 8 cycles of specified data access
* Sequential breaks are specifiable.
RECASD Address break : 4 points
R8C/2x or The latest 4 branches (branch source PC)
Address break : 2 points + Data condition break : 1 point
Other than R8C/10-13
R8C/1x
R8C/10-13 Address break : 2 points -
R32C/100
M32C/80
Address break : 8 points -
M16C/62P Forcible break by
M16C/6Nx 255 points selecting “Stop” on
M16C/6S emulator debugger
M16C/63
M16C/64A 32 branches of order execution history
M16C/64C (sum of branch source PC and destination PC)
R E M16C/65 or
M16C M16C/65C Address break : 8 points Up to 64 cycles of specified data access
M16C/6C +
it . : 16 branches of order execution history
Data condition break : 2 1t
M16C/6S1 ata condition brea points (sum of branch source PC and destination PC)
M16C/68 * Sequential breaks are specifiable. or
Up to 32 cvcles of specified data access
32 branches of order execution history
M16C/50 (sum of branch source PC and destination PC)
or
Up to 64 cvcles of specified data access
M16C/Tiny Address break : 6 points -
Address break : 8 points The latest 8 branch sources
H8S H8S/Tiny + or
Address/Data condition break : 2 points The latest 4 branch sources + 4 branch destinations
H8/300H Tiny Address/Data condition break : 1 point
Address break : 1 point
H8 H8/300H Super Low Power + The latest 4 branch sources

* The information provided only applies to MCUs where we have been able to confirm the specifications of the emulator.
This includes MCUs and emulator software that are under development. For more information on support for these items as it becomes available, check our website at:

https://www.renesas.com/e8a
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