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UPNnPC Block (Equivalent Circuit)
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UPNPC-UFSTP Block (Equivalent Circuit) & marutsu
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UPNPC-UHSTP Block (Equivalent Circuit) @ maruts
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UPNPC-UQSTP Block (Equivalent Circuit) @ marutsu
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UPNPC-USSTP Block (Equivalent Circuit) & marutsu
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UPNPC-U16STP Block (Equivalent Circuit) @ marutsu
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UPNPC-U32STP Block (Equivalent Circuity @) Marutsu
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UMD _LOGIC Block (Equivalent Circuit)
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URS A, URS_B Block (Equivalent Circuit) & marutsu
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URS A, URS B-UACTRL REF1, 2
Block (Equivalent Circuit) @ MmMarutsu

e ——— e, ——— ——

UACTRL_REF1
VREF TB67S

REF_IN
RSG CTRL_PON

Cc2

U_AAA,—| |—l
VRE F R1 C1

UCOM_IO
EREF COMP_TB67S

F 1
RSG<__> Il 2 ; TRL_PON

— — REF
-0 -0
EREF_MAX
REF NS
= T

Copyright (C) Marustuelec 2016 12



URS A, URS B-UOFFTIMEL, 2

Block (Equivalent Circuit) & marutsu
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UOSCML1 Block (Equivalent Circuit) @ marutsu
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UPREL1, 2 Block (Equivalent Circuit) & marutsu
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UOUT1, 2 Block (Equivalent Circuit) & marutsu
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UTSD _ISD Block (Equivalent CII‘CUI'[)
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1) Full step (L, L, H)
- Simulation Circuit
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1) Full step (L, L, H
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2) Half step (a) (L, H, L
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2) Half step (a) (L, H, L)
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3) Half step (b) (H, L, L)
Simulation Circuit
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3) Half step (b) (H, L, L
- Z%imulation pRe(su)It( ) @ Mmalru tSU

I1a) I(1ab)
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4) Quarter step (L, H, H
)Si(rgulation CiI’CLFJ)i'[( ) @ marUtSU

e i e ———— e ——— ——

ROSCM=10kQ
A -
TEET5143FTE J KA1 La Lab 0.9959387

W
' 2 Rnscm ;RSEI:M M H1DDPF a4y
R= La
1Elk J’F\\VLA
WL auTa+ H UD
1]
[ [n]
ERR ouTA: ﬂ"'—ﬁﬂ
ERR 1\\___,/[
u]
enb 04
| ENABLE EMAELE
FWL[O= 0 43.9u= 0 S0us §) WEOM
reseat ] RESET
I WL[O=s 5 133.9us 5 200us 0] I(E_Eg\EﬁIT CLK 'r/-ﬂ\l'VLB
<] |4 CLK auTE+ UD
Welkh A
Wi 7 AT LW
[ COC T VLEE
FWLD= 5) 2 PARAM FCLK=5K OUTE- .f/ﬁ\.
CLK= 5kHz DMODEQ NI
OrO0E1 BRAKE
|u}
OMODOEZ
RENDA Vhrk K2 Lb Lbb 0.929957
GND RGNDE o
WO WM WMz £ lib tbET =145 lib
o 5 5 tran 0 4m 02500 startup uic
Options RELTOL=0.01 L=1.5mH
Option=s GMIN=100.00E-3 Rs=10
* Engine Solwer: Alternate S_
.Option=s Topologyches k=0 Cp—lOOpF

K=0.999987

MODE=L, H, H
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4) Quarter step (L, H, H)

- Simulation Result @ Mmalru tSU
n IEY! IfTab)
Phase A+ 71% 100%
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5) 1/8 step (H, L, H
-)Simulatioan(ircuit ) @marUtSU

e i e ———— e ——— ——

ROSCM=10kQ ]
1

L g
et TEETS149FTE J k1 La Lab 0.999937
[ 1 WREF “Whd [1100RF Wi
o Rascm asch 11 24
<|_‘ LYY R= L=
10k - LA
YL ouTa+ H Ao
(S]]
(X ]u]
OUTA: LAB
ERFR ERR u g
]
Yerb 01
=0 ENABLE ENAELE 1.
FwLiO= 0 49.80s 0 S0us &) WO o
“reseat RESET — RESET WLE
PWL[0= 5 499u= 5 S00us 0 | 4
[ ]ﬂ fr “:\‘ LLk CLK OUTE+ H o
Wi velk CUC Chy
(]—@ CUEIC o LEE
FWL(0= 5) FARAM FCLKE=10k otz g | 4
OMODED 0
CLK= 10kHz DMODE1  ERAKE
J P
DMODEZ
R GHDA vhrk Kz Lb Lbb 0999957
GND RGNDE o
WO WOk WORAZ g lib tbET=145fg.lib
5 y 5 tran 04 S5m0 2500 startup uic
.Option= RELTOL=0.01 L=1.5mH
.Options GhIN=10000E-S Rs=10Q

* Engine Solwer: Alternate
.Options Topologyches k=0

Cp=100pF
K=0.999987

MODE=H, L, H
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5) 1/8 step (H, L, H)

- Simulation Result SN Tech
n W) I0lab)
Phase-A+
OA—H
Phase A-
34
W I{41h) I0lbb)
Phase B+ K= 0.999987
\ I
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6) 1/16 step (H, H, L)
- Simulation Circuit

&) marutsu

e e, ———

——

ROSCM=10kQ l

1

g
et TEE7S149FTE J K1 L= L=b 0.933357
.
[ 4 YREF WM [(100pF i
4 Ro=scm - {1 240
Ra L=
<] W mG m\rm
VEC ouTa+ H N0
= MO auTA,
ERR R o
venb
|y ven EHAELE EMABLE
PWL(0s 0 49.90s O 50us 5 YCOM
n Wreseat RESET — RESET
I WL[0s 5 199.9us 5 200us 0 PR CLK
' lﬁ} I 4 CLK ouTE+ H
Wi velk CUT
Q—@ CW/CCW
PiiL[0= 5] PARANM FCLE=10k OuTE-

OrMODED

CLK= 10kHz

OMODE1 ERAKE

MODE=H, H, L

J
GHD
WO O WO | libtbET=145ftg.lib
5 5 u] tran 0 10m 0 2500 startup uic
.Options RELTOL=0.01
.Options GMIN=100.00E-9

OMODEZ
RGHDA

RGHDE

* Engine Solwer: Alternate
Options Topologyches k=0
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6) 1/16 step (H, H, L
- Z%imulation Ee(sult ) @marUtSU

~ Yreset)
RESET K=0.999987

lout(max)=VREF*3/4
Ex: 4.0*3/4= 3.0A (100%)

o

ca IWE) I lab)

3.0A (100%) - - - - o ~/muditks Phase A+
AT ]| e o ‘ il
Phase A-
A,
cn I{/1h) I0lbb)

0A—

Phase B+

s ||H ‘ ‘H ‘ T ||||H |“ il
/

Phase B-

54,
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7) 1/32 step (H, H, H)
- Simulation Circuit

e e, ———

&) marutsu

——

ROSCM= 10kQ
JI1 o
et TEETS149FTG J ki1 La Lab 0999957
| 4 / YREF Whd [ 100pF Whd
4% Ro=cm — 10 a4y
<|_ W Ra L=
10k mvm
WEL OuTa+ H N D
- M0 LT,
ERFR o u
Yenb
| qyen ENAELE L
PYWLI0= 0 49.90s 0 S0us 5] YLOM
p wreset RESET — RESET
T
PYWL(0= & 499u= 5 S00us 0
[ ' v uﬁ_ T CLK oute+ H
[=
=T
Q—@ CREEW L cwwcow
PWLIOs &) FARAM FCLE=10K OUTE-
OMODED
CLK=10kHz DMODE1  BRAKE -
J
OMODEZ
RENDA Vbrk K2 Lb Lbb 0.999957
GHD RGNDE o
+ WO WOk WOkZ .|ibtb5‘-?5'149ﬂg.|ib
_t5 5 5 tran 0 1dm 0 2500 startup uic _
‘Options RELTOL=0.01 L=1.5mH
.Options GhIN=10000E-9 Rs=10Q
* Engine Solwer: Alternate —
Options Topologyches k=0 EE’ 01(9)88587
MODE=H, H, H
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7) 1/32 step (H, H, H
- ?Simulation Ee(sult ) @marUtSU

" Invla) | | | I|w|ah;|
Phase A+ :
0A-H t,
Phase A-
=4 Il E : : E| m
o ) | Itvioh)

Phase B+ K= 0.999987

0A

Phase B-
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8) Fixed off time setting
- Simulation Circuit @ marUtSU

e i e ———— e ——— ——

VREF= 2V ROSCM= 10kQ
L4 -
Vet TEETS149FTE J KA1 La Lab 09957
.
. £ YREF Wi [(190RF Wi
W Roscm \ | sS4y
<|—"\.-"‘\..- OsCHM VLA R= L=
10k m
YLL ouTA+ H o
- Mo QuTA:
ERR R ml
“enb
: ENABLE ENAELE
PWL[Os O 49.9us 0 S0us &) VOM
* wreset RESET — RESET
YPWL(0s 5§ 199.90s 5 200us 0) Y i
<} I CLK QUTE+
o Welkh
(]—@ CWREN ) cwic o
FPWL[O= 5] FPARAM FCLK=2k DUTE- 7
~ OMODED
CLK= 2kHz OMODE1  EBRAKE
OMODEZ
RENOA KZ Lb Lbb 09357
GHD RGNOE
WOk VOM2 g lib tbE7=143ftg lib —
o tran 0 4m 0 2500 startup uic L=1.5mH
.Options RELTOL=0.01 Rs=1Q

Options GhIN=100.00E-3
* Engine Solwer: Alternate
Options Topologyches k=0

Cp=100pF
K=0.9987
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8) Fixed off time setting
- Simulation Result @ marUtSU

e e, ———
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8) Fixed off time setting

- Roscm V8. Torr

&) marutsu

e ——————— " ————— —

Comparison table Comparison Graph
50
TOFF (us) —=— Measurement
ROSCM (kQ) %Error - ¢ - Simulation
Measurement Simulation
3.9 4.100 4.014 -2.10 20
4.7 4.900 4.678 -4.53
5.6 5.800 5.574 -3.90
6.8 7.000 6.768 -3.31 g %
8.2 8.300 8.162 -1.66 f;. 4
I
10 10.000 9.953 -0.47 =
5 20 d
15 15.000 14.930 -0.467 3
X
18 18.000 17.915 -0.472 .
22 21.000 21.256 1.219 10
27 26.000 26.577 2.219
39 37.000 38.245 3.365
0
0 10 20 30 40

ROSCM (kQ)
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Simulation Settings @marutsu

e e, ———

Analysis directives: Libraries:

Time Domain (Transient) .LIB tb67s149ftg.lib
Run to time: 4~15ms

Start saving data after: Os

Maximum step size: 250ns

(*startup uic)

.Options :

.Options RELTOL=0.01
.Options GMIN=100.00E-9
.Options METHOD=GEAR
* Engine Solver: Alternate
.Options Topologycheck=0
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