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EEEMCUEE

Encompasses both

application-specific )
Application-specific and general-purpose General-purpose MCUs
for the broad market

MCUs for vertical MCUs
markets 16-bit &
32-bit CISC _
16-bit & MCUs =y
General purpose, a2.bit CISC - Saé.l':gl.l Real-time control
compact size with low MCUs “ RISC
power consumption

32-bit

RISC
B-bit & MCUs

16-bit CISC .
MCUs R8C/Tiny Mobile Network
Securi .
= H&/Tiny
AL Brstp e
32-bit CISC MPUs
MCUs AE 4
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SuperHJ3

32/ RISC
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JE G A H8SX/1600

H8SX/1500

Tiny
1647 H8SI& [Hssizs00] el M32R&
#9045 4 [ Hes/2400 | M16CHK LFe2cioo]
FLJ 19 4 | H8S/2400 M32C/90
H8S/2300 B J 145 4 M32C/80 |
| H85/2200 |
5 Tiiny
8L

HE
32Pin~80Pin 48Pin~80Pin

IR
‘ H8/300L ’ R8C/Lx -

Super Low Power 16Pin~80Pin

-------------------------------------------------------------
3

38000
740
QzROM
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SuperH #y44

Type Name CPU Core
SH70xX SH-1, SH-2, SH2-DSP
71xX SH-2
72XX SH-2A
73xX Custom products, SH-Mobile
74xX SH2-DSP
On-chip 79XX Reserve
ROM-less
Cache 76xx /without MMU SH-2, SH2-DSP

77xx /with MMU

78XX,79xXX
x9X
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SH-2A, SH-3, SH3-DSP

SH-3, SH3-DSP, SH-4,
SH-4A, SH-Mobile, Navi core
Reserve

Custom product
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SuperH Microcomputer for Inverter Control Roadmap

e

For industry high-eand SH3-DSP
SH2-DSP SHTE41
el ROhdez=
256 KD T00RHzE3 3hi1 85
BOhAHzs2 35 256pin

17Epin
For industry middle-end

SH-2 SH?ﬂMl

SHT144 517 KB/AE6 KA

SH-2 TEEED S0hHz/3 3%, 8%
SOhAHzS 3 100-pin ta 176-pin
SHTO4S 112|:-ir!.l'144|:-in .
For industry middle-and, &
256 KB aufomotive
11'132.?_Mllll;lz.l'5"?" SH-2 SHT147
R ied
2r3.
ﬁnﬁﬁgfaﬁv or S0hHza%
100pin 100pin
Far industry low-and,
consumer product SHT148
256 KB
SHTOG %%r}qlaaxﬁv
TEGKE s
SOhAHz A5
20pin SHT125
122 KB4 KB
S0hAHz 158
423dpin

SH-2A core
x
SHT208

ROhesz=
2000 He 30351 250
176 pin

SHT201

EOhde==
120mdHz053 .3

176ipin
SHT2N |
S1ZkB

160NHzES . ] S5
144pin

I-#

In planning

"
Mew product

I-#

In planning

L

Under
deve lopment

o

In planning
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SuperH {55

)b A S Ak

B SR R R R CPU AT
FH R 3EAE CPU %

B R AP R BRI T 2 PR MR EE RN PR BEAK
%Z

B RAOESE RN T B RS T T AR
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91 instructions

68 instructions

6.2 instructions

56 instructions
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i F Instruction fetch

8 HITK L AT

B SRS, DRI T4 T84
B HOE A AT O LA B 0

One instruction/One clock cycle [pipeline execution)

Oma alock ID: Iadrucion decode
B adryclicn suscelion
NN REE S A T M A Memory access o

W!:mmﬁ:ﬂ result
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SuperH RISC 5%
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W AH FAFlash + M55

R IRIZITH R

B Pk A Flash (0. 15um F-ZTAT $iAR) , & KizfTiH = K 80MHz

B 5AIMB (8MA) KRB A I+ Flash

Qperating frequency (MHZ)

100 -

High est spend —
in the industry

[20n=)

Maxi F-ZITAT

uu-:ln-r chirvabepineaint

B ﬂm"‘::m (I Cadd m?ﬁﬁ:ﬂ:

1 02
[10n£)
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;
The extension and addition of Multiply (DMULD, DMULLU) and Multipty—accumulate instruction (MAG).

Multiply | . ' . [ : | :
and Rmd2-bit 8 Rmcd2-bit B MACL:32-bit B MACL:32-bit
a2 2 L Ll o
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FPeripheral function for motor control: Timer
Affected product
ITu:
MTU:
MTUZ:

MTUZ2S:

MMT :

& wnder developerit )

L.

Timer module for motor control 4
: @OulpLit pin protection function (MTL)
H R i MTu2 MILUZS I*IIF-'II.'-;.I hﬂ'ﬂ'

m

Volt compan
batwaan | output p-m: {(1)={31)

ot coupler dnect dive is possible-

L ¥
- o o o
A0MHz 40MHz Power
doMM: | (SMTOBS | A0MME | (SMTIO L DL pnErY curment
J0MHz } daMHz! q i guarantesd up to 15mdé.
o £

[TU:Invtegrated Timer Pulse Unit MMET Moter Managemnant Tmer MTUPultl-Fumetion Tmer Pulae Unst
Everywhere you imsgine. 3 QEN ESAS
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MMT (EEHLEEE8S)

H A ARAC B I TRl 1 6-A PWM JE

|
I TOCHTO TT |
l TPER | MMT_TDDR I = ‘-bq_‘]:
: l U] - |
: Comparators :
! TPDR —r ]
= |
: | i |
-l s
i Comparators :
| T -+ ; »= PCIO
i t S e ! Clock
i MMT_TCNT [* = |
| l G L) PUOA
: — s 5 ) PUOB
! | Magnitude Comparators > £ : ) PVOA
Al I= ol I : ) PVOB
1 - i
i C — —> , ) PWOA
! . — > | ) PWOB
: I T — i
, ¥ | | 3 AD
- 13133](312[8] B |3|3 -
! Ele|le| | e % e % | e ] COmErsIon
B[R [ B|F 2] F | E|28] [MmT_tmDR !
|
. FAF FEF FFE | TOR :
: TERU TERV TBRW MMT_TSR !
s .
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MTU (2 Zhie e it 28 Bk E

B R 1607 2 I il IE

W LbEE6 K N

L SR SUBEE XS MMINEZLTTIN

m SRR T HIRE (T A CREE .
far i LL SR BRI . TS
e

HA8M TAFFZ

P 2-AHgm A s st 2

PRIt 15mA B B (T DU £
XSGR E A )

W 153 T Ly AT R DD RE R SCRE
HA AID #Hegsfi gy (JER W]
)

L ISVE ST TR R

SHT04x MCU

170)

Ve

~

MTU
Output
Pin

Opto

Isolator :
lg =15mA

Typical Motor Drive Application

SH-2 or SH-2A cpu|| 12MA H Bridge
7 | Drivee
_I%} Jg} JQ}
; b
T— ) )
E %} V]} 5} o/ 3-Phase
'E‘: Output
:
I
E (—\ -
H o
ez | Amp | $
Quadrature
i« Current Detect (Ul and \/ phases) Encoder inputs
10-bit AID | <

o

|RDM||RAM|

|

5CI Control Pans
| |
[ s
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SH7125 (SuperH-2)

e CPU Core e Packages
- SH-2 (SuperH RISC engine) - SH7125 (64-pin)
- 32-bit multiplier — LQOFP-64 (10 mm square/0.5-mm pitch)
(32 bits < 32 bits — 64 bits) — QFP-64A (14 mm square/0_8-mm pitch)
« Operating Frequency - SH7124 (48-pin)
- CPU clock and peripheral /O clock: — LQFP-48 (10 mm square/0.65-mm pitch)

50 MHz, 25 MHz or 40 MHz, 40 MHz

e Power Supply Voltage
- 4 0-to 5.5-V single power supply
¢ [nternal Memory (flash memory, RAM)
- Flash memory: 128 KB/64 KB
- RAM: 8 KB
e I[nternal Functions
- Multi-functional 16-bit PWM timer: 6 (MTUZ2)
- Port cutput enable (POE)

- Watchdog timer: 1
- High-speed 10-bit A/D converter: 4 ch =« 2 (total 8 ch)
-5CI- 3
- /O ports: 33 (SH7125) 26 (SHT7124)
- External interrupt pins (NMI + IRQ):
4 (SH/124), 5 (SHT125)
- On-Chip Debugging function {(H-UDI)

20 ©2008. Renesas Technology Corp. All rights reserved.

SH-2 32-bit
50 MHz multiplier
10-bit MTU2
AD converter
CMT
Flash ROM
128 KB/64 KB WDT
RAM
a KB SCI
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E10A-USB: &4 Eifidas

B E10A-USB Z8{F4UH =i (B 4UH B 7= b vV e] T HD
® U1 K H P A B 1) ELOA-USB F= 38 e — A4~ H=1H %
2, RibZ R Iukr T SCRFE IR % 8 10 TR ah g 1k
M, EFFASLCH N2 E4l, A4ty DA L se g
P2 T B =
B * E10A-USB 1/i E.#3 A L R4 il A £ 8 0 (H-UDI Al
AUD) BN, S HbrastEy) £,
B *H-UDI (Pl ) &R e iea il s/
(JTAG) FusEskimFe .,
B *AUD (EgiH s AiilasTiaehr—=Fr. AUD HA4r
Y IREFTHRER RAM WHEThAE. T E 2 i Dh e ek T-17 2%,
Bt LUl 2 5 Bgs PR RG22 07 Jo g% /2 5 HA AUD JigE.

P/N st
R B
E10A-USB E10A-USB # /4
Vi NS

HSO00SKCUOIH | g aupy | 1A (LB B AR LR VAT )

E10A-USB 14% L 25 E10A-USB #k {4
MISOOOSRELO2R | (i auD) 368 1.2 CEL AT LGB FEALHT A 5V i)
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m 2T A

B AR

B SRS

B 2 JTAG 60 (H-UDID
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T SH7124 1 SH7125 K] RU-Stick
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HEW & gE R A RNE R IT R IFE

M G20 G h-per oM ance-mbed ded SN s O p - mamse] \_J ._J ﬂ
40 File Edit View Project Build Debug Setup Tools Test Window Help - 8 %
= ﬂ = Eﬁ| ﬂ ﬂ""'], @ Iﬂl |De|:|ug ﬂ |Ses:
| =l E n
k108 2 @ =t Bl Ei Bl
=[] —
= rskm16c29 - Line 5. Source |
-3 Assembly source file < NIE Ll pen- =
& DEZCRIPTION Main Program
nert0.a30 4
= C fil S Thiz iz the main tutorial code. This code will call three functi
= Esu:uﬂun:::l IET [ Port pin control (FlashlEDs), Interrupt usage (TimerdDC) and C ow
=| rashieds.c 7 initialization (3tatics_Test). Code iz also included to drive th
E hwsetup.c 8 modu | e.
A int : 2
T :Ddercruptsc 10 Fleaze refer to the tutorial manual for more information on the |
E 12 Copwright @ 2005 Renesas Technology Europe Ltd.
4 resetprg.c 13 Copyright @ 2005 Renesas Technology Corporation.
E ) 14 &1l Rizhtz Reserved
Z] timeradc.c 15
=3 Library file 16 ae*mwwwwwwwwwwa-:a-:wwwa-:a-:ww**a-:a-:*ikww***mmw*w**wwwwm: hal B Freeto try for
=3 Dependencies 4 ]
15 ST v <64KB code
Te ] Nay [ Test :
& eroi...| 5 ] size of
i‘ &7 = H8,M16C,R8C
Phase MIEC Load Module Conwverter finizhed
Build Finished , B Freetotry for
rrors, arnings =
| <256KB code
| r\Build ;‘{ Debug .']"l. Find in Files }\ Macro hTestl.}\ Version Control r-'r SIZ€ Of
Ready ﬁ EZ| EZ| E¥| Defaultl desktop |Read-write 1/122 1 INS H88,SuperH
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MuiiMnees: » |[R 8 & &= TR T 556 E TSN

EE&&%E»IEDEEH|EIMHUIEJEIEHLME| R
JRIcs bt I E

Ly

(‘s J

)
IS
t

2] 729
= =y C source fil
3 172900
8) 7729 5y
(8] 729 twr
(4] humerad c
(2] herel c
L P
|
e [ E)Te | =
j; PC Breshpors
NETEoEa ) vebug {
ﬂ Objects K T =
| MML_IDLE ;
FEIMNEL
OTHREEE | ' I I H*#0004038 s
# | N'e0004000 E_OX
DORILNT TEK 70006 H 8000400 del _flyg
B'O00T UM TERE D 0007 H'9000400e E_
RODE - FLG DO0OE e i A N 90004010 ext_tsk
§ ST - H*$00040%8 EX_OXK »
powse ) Takiockma | ||| =i00cycie |4] __] » »
(23 BEB Defoal deshiop  Resdweie €677 —F M [ bz
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FHATAR

FEAT G B =il T-7E
A 22 S 2 F g A b ELE e S A PN
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MCU
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EHETEANF

b (FERGD Gife
|

| }

AR CPU 5
(i FH E‘Iu SAES) |
| ] CPUTZ L] ARAS ) 4 7
CHNERAT U5 ] AT i 25 Fh
5t % /0 1R th # 4 ) F1t
| | ﬁ%iﬁ@lf:%j?\%ﬁﬁj\ﬁﬁ J
e " - flash[X 1,
GnpC L IOMUSBIICIE,
FlashStart SWEHCHL'S PR ALY H %%ﬁﬁt*ﬁjﬁ—%’ T AR B
AN PR 0 4 PC% ffJFoUSB ‘SW/Ijﬂ'JEﬁEE’—j]\ CPUEE Bz ik ge Al H
X J5h HAS F P DX Bl 5B 43 X dak S0 ashoR AR B . o
_ T i GE FH 2R AR AS P56 Y H
ST Ry P TR T LT PT3535
EXE MCU BEAT SRR L AT RS 2 B i A
A5k L o
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ash FxTHZE

—z7e

=
d

=4 (FDT)

F|

= qog - Hash Development ookt

(Unsupported Ereewara Version) - |REKMI1G...

+ Fle Edit View Project Tools Window Device Help

& | G

==

=3} gog
--[ oog
--£3 5-Record Files

{5 Projects |

RaL ! v

S i abe | G O s

A =S|

¢ & I

goorFooond  FF FF FF FF FF FF
goorFo000&e FF FF FF FF FF FF
goorFoooZ FF FF FF FF FF FF
goorFaoolz FF FF FF FF FF FF
goorFoo0ls FF FF FF FF FF FF
goo0FO001E FF FF FF FF FF FF
goorFo024 FF FF FF FF FF FF
goorFo002a FF FF FF FF FF FF
goorFo00z0 FF FF FF FF FF FF
nooFo03s FF FF FF FF FF FF

[[>]

<1

[+ ]\ user Flash { Data Fash [

| Hsmme:zs...]

L=l

aded: OxO000EQO0 -= Ox0O00F

This is an unsupported freeware version

FOT API initialised: version 3, 07, 00, 007

Dpening file P\WorkSpacelrskmlec2ealrskmlec26a\Debug\RSKM16C264. mot
File loaded: 0x000F0000 -= 0x000FFFFF [User Flash]

FFE [Data Flachl

EEE

<

= ER ]
Flash Development Toolkit

Programming as Programmer

[ R T T

Flash Development M32C JSuperH
Toolkit

E8a emulator offers two ways of flash memory programming.
One is by using Flash Development Toolkit, a flash
programming software tool for Renesas flash memories,

and another is by using the Writing flash memoy mode of

\ which the E8a includes. y

[FDT] gag ﬁ';. Find in Files {f

Ready

Defaultl desktop

29

m TR EgRFER) GUT

At

B FDT Je—FicAt, FHTREE 2T SO Az i 2 M i A v S LI TR A s
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i = P4 R A

FT SuperH J&I1) CIC++ sy

1T M32R E[M3T-CC32R] C/C++ ks
HT R32C #731I1) C gwidstu

I+ M32C % 4%1|[M3T-NC308WA]H] C ko
I+ M16C & 4%|[M3T-NC30WA]F] C 4wi¥as
FiI-F H8SX. H8S. H8 J& ] CIC++ ks

F 74015 [M3T-ICC740] C Zmifss

T 74015 [M3T-SRATA] I 2 28

Flash JF & T HEZ4 (FDT)

HT SuperH RISC 5|2, M32R. M16C (M32C.
M16C. R8C) . H8SX. H8S. HS8 ji& SQMlint

60K
41 H
60K
60K
60K
60K
ANBRE
AR
AR

17~H

http://cn.renesas.com/fmwk.jsp?cnt=evaluation_software_mid_level landi

ng.jsp&fp=/products/tools/evaluation_software/

©2008. Renesas Technology Corp. All rights reserved.
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StarterKit Plus (5#5%)

%A StarterKit Plus (SKP) fu#2it.
B PRI E s e
B B MCU [ SKP HR
B E8a fiifl#
m SKP %@/E’l\
® HEW IDE
® o TR VAN W P
® EB8a gwfirssoftware
® i N TR I AEAR T REAIACHS
® i F TR g A T}
® [ E a0
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Alpha 5000 44 (4

=
-
=]
o
i

A ——
AT T s o
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Alpha 5000 inverter & 7EfE 2 UjkE

B PEEET I
® [l O A
o EMIER K, 0.5Hzi2t150%LL I §E5h;
®  DNECE PEREEF i HE ) 9
® [Eh R
® [ahinEsME;
B LhHE
® (0-B50HzH
® FLAGEAT
® PLCH
® iR
0
0
0

L

PID il
K
MODBUS:&E {2
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SH7125 in Alpha 5000 series

|
® 32 HIHL L A% 0 i i A BE g
A A NV 7 W A
® il E R i v T
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B H16/3247 RX (RISC + CISC)H#
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e
R

RX K& B

Maximum operating frequency
200MHz

100MHz

S50MHz

2009 2010
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Five-Stage Pipeline

F .

Instruction fetch | Decode stage (D) Execution stage (E} Memory access | Write back stage

stage (IF) stage (M) (WB)
Bypass
processing -—-
Instruction fetch Instruction decode COperation processing, Write back
processing processing address calculation processing
ster Operand access
Rg:h processing

The memaory access stage Is used only for memory access operations.

41 ©2008. Renesas Technology Corp. All rights reserved. Everywhere you imagine. g {EN ESAS
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RX5R32C. H8SX. H8S/M16C R #&XT Ll

B Cycle count comparison (relative values)

05 1.0 1.5 2.0 2.5 3.0 35 4.0  (Relative
| values)

B Code size comparison with RX as 1 (relative values)

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 |(Relative
. values)
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