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1RENESAS
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EDGE DETO -> OUT,

2-10 = OUT, 2-10 -> 0UT

CNTO/DLYO/
FSMO -> OUT,
CNTO/DLYO/
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IIENESAS Speed Regulating PWM Fan Motor Controller
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1RENESAS

Properties [
4-bit LUTONVS Ctrli16-bit CNTO/DLYQ...

Type: CNT/DLY -
Mode: Frequency detect
Counter data: | 10000 -

(Range: 1-655335)

Period (bypical): 40.0080 ms Formula
Edge select: Both -
Output polarity: | Mon-nverted (OUT) =
Q mode: Reset
:‘jg;?t“d Disable

Connections
Clock: Q5C0 CLK 7
Clock source: RC OSC Freq. /3
:::FELM‘F 250 kHz
';' = =) Apply

X 5. FSMO D% E

Ty UHRHEROANZ, By bBLIORY kY MEE
D AND Z Lol bDTY, == v 7% H5
LT, Ta—T 4 —MN 100% FE21E 0%ITEL
EMEI MY ET, =y UBRHOE A,

ASM %'Stop High’ X ‘Stop Low'|Z#EE S+ F 7,
—FBRYIDO PWM H oty FEV vy MaE, 7
T AN R TH—NR—=F T RNh LD, FRNZR
A G2 L TlROTEBREZIEL TOET,

Speed Regulating PWM Fan Motor Controller

2y by MDD E—RTT T B

PWM 7 = —7 4 —% 4 7 L%, CNT5/DLY5 &
CNT6/DLY6 o iEansty MUty MEEIZ
XoHlEsnEzd, &EF. K6 ITrnTHELIFIE
A% C9,

PWM 7 o —7 ¢ —Lb &N, Bb w5123, &
v hEVEY MEBEMAIZY 7 FE&EFET, X8
DHEAIVTF ¥ — MTEOTERLET, BIE
DOARBEIZ XL W, CNT/DLY 7y Z7 25095 b0 1
DRIy I PR—HBANSNET, ThiCX
. ALY b (FFERICRELS) LET, &
v hy 7 vThE, PWM OFT 2—T7 04—V A7
UL, Vey bRV T bFBHERADLET,
ZhE, K7IRT Ity FEOEY MEBIZXDY
il < v E T,

woyleray 7%, 50 I —ERELEST, Z
DOIEFEIZ LY | 28 2 NEXEFICBMTE
F9, ZiuE. CNT4/DLY4 IC LV REIND EH
AT, EHESEIC, AT A28y
MV 7T T T =T 213NV A DNEDFEEL
T.3 Ev w7 vy77T—710%E 10 INO
WA LET, @EO7my 7JEE XOR % &iud,
BT VAR AESNET,

GreenPAK %1 >, ASM i/

ASM O 1 LTlE, 4 KoAHMEHL ET,
‘Shift._ CNT6’ & ‘Shift_ CNT5' /&, SR 7 % —
OurYyZIZANTEN, V7 OHIEEITVET,
BRRIZIX, EBo0h v X —NRSra v
BT HNEERTZOICHWBNET, ThiE,
PWM NEL LD HFRICHEAL TWDENERLTWE
ER
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1RENESAS

Speed Regulating PWM Fan Motor Controller

Properties [ Properties (3
3-bit LUTS/8-bit CNTS/DLYS 3-bit LUT9/8-bit CNTG/DLYS
Type: | CNT/DLY -] Type: | CNT/DLY - |
Mode: | Counter - | Mode: | Counter \d
Counter data: |SIIJ | - | Counter data: |BU | = |
(Range: 1-255) (Range: 1-255)
Output period Output period
T N/D Formula (typical) MO Formula
Edge select:  Rising - | Edge select | Rising - |
Output polarity: |Nun—inuerted ({ouT) = | OQutput polarity: |Nor1—ir11.-'erted out] = |
Q mode: Mane Q mode: Mone
Stop and Stop and
restart: L restart: L
Connections Connections
Clock: |Ext. Clk. (From mat « | Clock: |Ext. Cle. (From mat = |
Clock source: Ext. Clk. (matrix) Clock source: Ext. Clk. (matrix)
Clock Clock
M N
frequency: - frequency: -
|0 = | ‘ k=) Apply 0 H = ‘ k=) Apply
Properties 3] Properties ]
3-bit LUTO/DFF/LATCH3 3-bit LUT1/DFF/ILATCH4
Type: LUT - | Type: LUT - |
IMNZ IM2 IM1 IMO ouT M3 IMN2 IM1 IMO ouT
0 o 0 o 0 | o 0 0 o | o |
0 0 0 1 || o 0 0 1 | o0 |
0 0 1 1 | o | 0 0 1 1
0 1 0 o 0 | o 1 0 o | o |
0 1 0 1 | o | 0 1 0 1
0 1 1 1 0 1 1 1 | o |

X 6. PWM ity FBXORY kY k
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leNESAS Speed Regulating PWM Fan Motor Controller

Reset wagic

(ot - . 3

Set Logic

7.PWM 5oty RBLUUEY R

Shift CNT6

CNT6 out

SCHUOR I s I S I N

PWM SR Latch (3-bit LUT2)

_.80)(50 .___.79150._{_.79x50_”_.79XSD__H_.TQxSD'_H_.Tf'QxSD._H_.?ngD__H

Shift CNT5

ST I s N N N O N

__BOXBO____79)(50____79)(50__”__79x5[)__“__79x50__w__79x50__H__79x5[)__

—
v

CNT5 out

A .
PWM SR Latch (3-bit LUT2) H —‘ §‘ H -‘

8. PWM H/jnty bBITCVEY b
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IIENESAS Speed Regulating PWM Fan Motor Controller

RAM *
Connection Matrix Output RAM
= : :
State E & B S 2 v uv = ASM OUTPUT
name 2 2 2 =2 & & & =
& © © =8 & £ £ A&
(75 ] (5] (7]
Reset 0 0 0 0 1 1 0 0
FWH Up 0o lolo|o ] 1010
FWM Down | 0 L L . . L L 0 PWM signal logic PWM output Logic
_ SR Latch PWM ou
StopHigh = o | 0 | O 1|0 1la0 0 bei 100 8
Y L = T 0O
=l -
stoplow | 0 |0 lo o |1l 1lo| 0| oS =ss 8
—— - 3
BufferHig. ' 0 | 0 0 ilo|lojlo]o
Buffer Low 1] o] 0 0 i 1 1 | 0
Owerdrive 0 0 0 1 0 0 0 | 1
J-bit LUT2/DFFILATCHS J-bit LUTG/8-bit CNTIDLY3
Type: LuT - Type: LUT -
IN3 M2 M1 IND  OUT IN3 N2 M1 N0 OUT
0 ] 0 ] 0 0 0 0 o | 1 |
0 0 0 1 | 1 | 0 0 0 1 0
0 0 1 Q 0 i 0 1 0 0
i 0 1 1 ] i 0 1 1 0
0 1 0 o | 1 | 0 1 0 o | 1 |
0 1 0 R R 0 1 0 B R
0 1 1 ] 0 0 1 1 o | 1 |
0 1 1 1 o 0 1 1 1 | o1 |

B 9. ASM Hi7) & HADFRE

KODOHhT—7zhsb o, v b7 v ‘Force 0° & ‘Force 100’ /X, PWM 1B v v 7 R
FRICIZEYy FEVEY MIEHIZ High THY, 7 100% X° 0% IZEL T, SR JvTFN~vRAT I
'7/%5"7/51%% IZEBHIT Low &> TWVET, -2t % L%ET, ‘Force 0" IX. Stop Low,

BRI a7 DH T NIk DI, )“E/l\ Buffer Low ¥ L " Reset {REED 7= |2 PFET % B

k“ky b % ORI Li?“ Yt v % High 2 U %7, ‘Force 100'lZ Stop High. Buffer High

v h& Low [T 5 &, BFEDOI = /?O)%WMEETR & Overdrive WRAEEDT=®IZ PFET #4—7 2L

SNET, ¥4, 3 Y MMy I T v FTF—TN 21F, SR T
v FTT,
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IIENESAS Speed Regulating PWM Fan Motor Controller

CNT6e o hReyy 7 1oL, TJyFidky b
S, CNTS o e vy 7 1oL Ex, 7 vFix
VEey h&EhET, 3 Y My T 7T —7)1
IZ. SR 7 vF %% — s L%7, Set High 7% High
D &=, L High 12720 Set low 7% High @
LE, HOE Low 12720 £9, W DOIE 53 [FIKE
IZ High (27252130 8 A, WHOEER
Low D&, 3EY My I T v T T =7 2DK
AL ET,

RPM Input RPM

g CMTO/DLYO/
. FSMD
aaic

I2C

FlERE 22 %2 BT, 12C 24> T FSM0 @
v MEzEESHRZET, V—RF7 FL AT, 7
F1L A 0OxC5 & OxC6 IZEE SN TCWVWET,

T#E1AZBBLTFEV, FSMO IZH 7 v ME
OXDD #EXATe=dDa~yr Rix, kO L H 127
Di‘ﬁ—‘o

Reset

Overdrive

PVUM Up

Stop High

Stop Low

Buffer High

Buffer Low

Overdrive

ASM nRESET
(Reset)

ASM OUTPUT

g

X 10. GreenPAK [z L B3F A v
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1RENESAS

Speed Regulating PWM Fan Motor Controller

1 : [OXSA OXC5 OXEO Ox2E]
5|2 : [0XSA OXC5 0x40 Ox1F]

/\‘_"E/}\ %i J:pES{ﬁJ \_OII\VC 240/0\
1.0% XL 0.5%TL7-, 7‘/\/1’7\@@1/?3}%575‘
EWZE, N—tr FREOEHEIZRWAERIC

TIT. SAIZAL—T T RLAEZRLET, DEF. BEED S HO—BILIIRE RO R )
RPM 6 7 2 B —F = H ~OEHICIE, Traw Y Z7IE2H0 T, 2T 250kHZ Tit7e <
KXAEBRTFT X, 253kHz IZHbEAENET, PWM 1%, ZET D
0SC FTCLIELL OB ERET, ZEREIZET D
Counterdatazm &L IREERIAEEIE X PWM Up’” & ‘PWM Down’ @

MZAT- T2V RIZV T D720, FEITILT PWM

Y b_ﬂ"‘\‘b—* Z Jik A’\Q
N —7—41%, GreenPAK [T S 172 % MYy 2 2B T ET,

REBSIEKGFELET, ZOTVA o TiE FIRAR
X 2MHz/8 = 250kHz 23848/ T9, RPM Ji
% 25Hz, A 40ms 215 512iX, AV —T
—# % 9998 IZRXE L7,

Word Current Example 1 Example 2
Address RPM/FSMO

counter value
0xC5 0xCe6 0x10 Ox27 OxXEO Ox2E 0x40 Ox1F
Decimal 9998 11998 7998
Period 40ms 48ms 32ms
Frequency/ 25 Hz 20.8 Hz 31.25Hz
RPM
Actual 24.4 Hz 21.0 Hz 31.4 Hz
Frequency
Min 23.2 Hz 18.9 Hz 28.6 Hz
Max 27.8 Hz 22.8 Hz 34.4 Hz
St. Dev. 478 mHz 385 mHz 520 mHz

# 1. RPM I2C write DO

FERO IR P I OFHHNEIL 253kHz TH Y | i
K& LT 25Hz TIiF/e< 25.3Hz £ 720 £,
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RENESAS

TOZEIZEY, PWM OSFREEIZ K - TiE, JHHK
B3 AL Y ThKIE & R/ MEDM Z ¥ %
THZ IR ET, ERROBITIE, EERBORK
B & H/MEDN—F 2 FEZEIT, HEOLE 15%
I E7, ZOBAEZEOTZOIZiL, CNTS &
CNT6 oA vy MEEEEMSELZ EICkY, &P
7Y MZED PWM OEMORAT v FE/hS< L,
T RNY VRO E G EHZIZ LY BV E K
FE 2 TV ET,

A I VTR LiRE

T RTHERBIE 1L, PWM H AL E L T B EF
M2 L7z& EDHDTY,

RIGOL H z0.0m

Horizontal ﬁ

m

hi

Tep=5.00 ¥ Freg=119 Hz

o
I----------------------------Ilﬁf_—';
)

Speed Regulating PWM Fan Motor Controller

ZERRETIE, AT —bF~T 0L PWM N6
PWM B Y X A0 b 97,

Fl#s%c (RPM) O AJj AWM HIL, 11.4Hz F 721
88ms &> TWET, LLAains, A—itk
VY —HNIET v TF EnbHH, Ky Uid—H
BAIZAHY LET, FSMO (%, WMy U725 &
INCHRESNTWET, fiEoT, FEEED RPM AR
X 2 5o 22.8Hz £7-1% 45ms 720 F9, =
i, FSMO o v > MEL L TRE SN TZHWE
D 40ms LITVMEIZZe > TWE T,

Channel 1 (yellow) - PIN#18 (PWM Out)
Channel 2 (light blue) - PIN#3 (RPM)
Channel 3 (magenta) - Fan Input Voltage

T 4 430

b

Mew File

Freq=11.4 Hz

11. PWM 7 7 VEREhEZ
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leNESAS Speed Regulating PWM Fan Motor Controller

L2

r INYTYTL
4 100pH

Hall Effect feedback

5V Fan
L1 ] _ C3
2079 18 A —
Vdd 17 4.7uF
2 16
3 g 15
a4 ho 14
(O]
EN
=15 L_D' 13-
ds 12
-7 Gnd L
MCU 8 9 10
T
scL_#
SDA

X 12. PWM 7 7 [EI}%

13 (. FSMO # 7> Ml 12000 (Z7%E S 14 1%, FSMO » 7> MEHD 8000 IZEEE S L7
ELEOEEZHELTCOWET, A=tV —0DF LEOEEFEHLTCWET, K=V —0DREK
% 9.42Hz 72T, RPM % 18.84 Hz 295  #% 14.8Hz »7=%, RPM 1% 29.6 Hz & 720 £,
ZliZn £9,

RIGOL 20.0 o I'D T £ 120V

Harizontal ﬁ

-]

p A FPAA PR A AR AR AR AR AN AR AR AR AN
Mewr File

Freq=9. 42 Hr

13. PWM 7 7 VERENETE 1
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RIGOL
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i1

H z20.0m

Speed Regulating PWM Fan Motor Controller

D T £ 420

@
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D FEERERE AR N AR e W

Mews File

X 14. PWM 7 7 EEE#ETE 2

[ %

TEIZ, PWM 77 v ORIERDOT Ly RAR— KT
T, EMOT vy RAR—RIZE, 4 X7 % —,

PFET. # A4 4 —F, ¥ v ZZHEL TWE T,

GreenPAK o F v 7%, ¥ Y
WZH 0 E7,

FMoOT Ly RAR— KiX, GreenPAK DAfE =2 %
7 EER— o —EE L. FREEIR A LG S
NTWET,

TORMDOKTIE, PWM BIERT 4 —7 &N
TWA7DIZ, 77 BNlEE>TWET, 2 FHHD
KTk, PWM BB A 2—T7 WREEIZH D720
77 XEEE L TWVWET,

— VRFA R — F P

GreenPAK [Z Nk S 4L 7= FE [R) 10K HE il 48 (5] B o £
WHO—fE LT, AME—F—DT 4 — v 7
N—FIZ AT PWM 12 & 0 [aldE3EFE 2 il 32 5
EE TN LE L, A=t —DH EflE
IZE=Z—T 57202, AR HER LR L T
WET, FLT, 12C RNRIC LY EHEER A2 E
LET, 7 IHAGl#ERRE KL GreenPAK F v
FIZEL I, ASM GERBIHIEE ) (2 X0
ZIEEZPW‘ bf"@—o
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X 15. {ZFIREO 7 7

X 16. BifEF D7 7
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
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expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

Corporate Headquarters
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