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KT60-12D # =&k 23EFRES DC-DC 4 #e8s, M54 60A &
% /30A MRV IR . IZIRRALEE 7.5 Z 14.4VDC RN ESE
B, MRS 0.6 E 4.5VDC MM E, HigHBETE
IESMEREBPE 43 £ 8¢ PMBus s S HETECE . IZARIRAITIREE ELHE PMBus
BFWY, T CNIL, Power Good, T, &E, SEFTERF.
RRAERL BIE— N EATAMEIREE, BT shZSNm R LA LA fa 3k 2

BRI . iZ#RERA FPGA. DSP. ASIC ZFEidith Fr £2 (3 K H 7B 7S M

RIREIIRERE

o MEFREZEE: 264x12.7 X 12.96 mm

o AIRJERDE B ERH L /DRI

o FHMINBESEE: 7.5-14.4VDC

o FEHILHEESEE: 0.6-4.5V

o MMRMEBERE: £10mV

o IRMEAMELURFMEERS: 7mVp-p

o AR AISIARE 60A/XE 30A
o WEAEIA 92%

o BRATXFFMIERITE, BRLFRAE 120A

e BBWRIWAEZEEZL: 30mV

o WI{ERESEE: -40C to 85T

o Tifid PMBus 1 THL & 1%

o [BEIEFEINE, HEAERELSINBITHINEE
o B&mimiMEINEE

o E&WHRERMAEIFHFINEE

o MIAXIE. i RE/IERF

o HIEARIRIF

o TRREIP

o EETHIEIZR

xBIR
WMABE (VDC)
TAIE ERES AR E
GEE{E)
- KT60-12D 12
(7.5-14.4)

e ERERRESE, RAEEUSINE

o« BE

o IHEHMLE
o BAZHER
o T1Euh

o PRSFE

ES)

o S/ T IEM LS AL TR 25

k] W EERE
BE(VDC) #HEH (A) (mV)
GeE &) BAE BAE
0.6-4.5 60 +10

B ESUR &R
(mVp-p)
BAIE
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ET L ST 3
2 5
1 1= T 8
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FEEREL AR (RUEBHILE) o R 10
BIAVSEAEERZR (TUBEHIEL) oo s 12
BRITE MBI (BUBREAEE) oo 18
FEEREEFFME CREEHIL) o 19
BIAVSEAEERZE (BRBEHIELD oo s 21
BRI MBI (CBREREAIEE) oo 27
Y ST TSR 28
== 30
DT RTE L o 36
3 oy - PR 37
PIVIBUS BT TFBE 1vvvrerersesessssessssessssessssesssssessssesessesassesssbessssessstssssssesss e sessesessesssbsssssesestesessssessssesesbesssbeneseesesse e st snesasbenntsnens 38
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31 BT S R AL E

1l
1,36
2

3
4
5
6

7

8

9

10
1
12
13
14
15
16
17
18
19
20
21

22

23
24
25

VIN
GND

PG2

PG1
CNTL2
CNIL1

SYNC

NC
ADDR1
PMBCLK
PMBDATA
SMBALERT
AGND
COMP1
FLT1
NC
PHSET
ISH1
BPS
ADDRO
ISH2

FB2

FLT2
COMP2
VSENS2

2526272829 30 31 32 33 34

UL

22 23
L1 L]
19 20
L1 L]
16 17
L1 L]
13 14
LI ]

Il

0 O O CE [

2 -
21 35
18
15 36

Juduiuu iy o

o

i

1211109 8 76 54 3 2 1

I/1O

I/O

Thie
BNEE
LIPANEERS:
BIE 2 KT E RS RIFOFRSIM, %5 MEMEHEPE R ZE .
BiE 1 BT E RS RIFOFRSIM, %5 MENEHERE R ZE .
FFB/REEIE 2 BITHIESHA S HiZ5I MR, — A3 6uA BIEIRS 1§ CNIL LRI ZE BPS
FB/REEE 1 BITHIESHASIM. HiZ5I MR, — A3 6uA BIEIRS 1§ CNIL LRI ZE BPS

RTERSMRET SRR ST 51, SMEREY SYNC EISES L. ABRMMUEMAHMRL R FEF
RINREUGE, AEIHMEHERLHN 3 5.

FEIHRES | R

S HIEGIS IR, $EeRfEZE M, 100 PMBus Mt B i3 AR
PMBus B3] B

PMBus #3554

PMBus ALERT 5| &0

Bt

BIE 1 BIRERARRIH

I8 1 BEEESSIM

FIhRES B

SIERA TR ES M

BIE 1 HEREZESSIM

PIERAR E AR A6 S5 BE S B

IR HBIEAIS | B, $EERPAZEM, ¥ PMBus HiitEC & iR AR
BB 2 FEREZESSIM

BIE 2 IREMARIMN. EEETET, ZSIWEESFTAREERE. RENINEFEFIZSIH
ZEHEE BPS

BIE 2 BRI S 515
BIE 2 HIRER AR AL
IBIE 2 Ao BB E IR IR IE S S 5150
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DC/DC tRIRE &
26 GSENS2 I BRI 2 AUk B E ImIR AR IS S S 5 R
27 FB1 I BIE 1 RIREMAERMAN. EEETHET, %5 IMEESTAREERE.
28 GSENST1 [ BIE 1 R B TR M S 5 S 5 B
29 VSENS1 [ BIE 1 R B TR M IE (S S 5B
30,31 VO2 Power |iBiE 2 HUEBEHI
32 GND Power | iBif 2 M EMtE
33,34 VOl Power |BiE 1 HUEBEHI
35 GND Power |iBif 1 REEML

AGND

‘ U1
Cin
IND VIN VSNSI

VSNS1
w3 GND

515
SYNC
PHSET

FB1

FB2

COMP1
COMP2

ISH1

ISH2

FLT1

FLT2

PG1

PG2
VSENSI
GSENSI
VSENS2
GSENS2

CNIL1
CNTL2

AGND

COMPl  VSNS2 VSNS2

Vo2 Vo2
FBI1
FB2 Co2

GND é—“l-owo
COMP2  GSNS2

RGSNS2

Rcompl Ccompl

W EH

pUE=L
BT EEE MR
1 BIIREFIARIFMN
2 BIREARFMN
BiE 1 BIRERASRAL
IBiE 2 BIREARRI
BiE 1 HEREES
BiE 2 HHPEES
iBiE 1 #9 POWER GOOD 155, @i tHrEEEZE BPS

iBJE 2 B9 POWER GOOD 155, #id thmHERZE BPS
BiE 1 B R ERIRIMEIERES
B 1 B ETRAMERES
B8 2 Kt B ERIRAMEIE RS
Bl 2 i R E T AME R RS
BiE 1 FRREEIES
BiE 2 FREEIES

iBiE
iBiE

Ul
Cin ot
GND VIN VSNSI YSNSI
L Vol Vol
= GND

RADDRO, =5 AGND BADDR) ADDRO GND i || 'GND
p RADDRO——__ AppRg  GND |-G RADDR! '
RADDRI ADDRI1 GSNSI
pb——————1_ —— ADDRI GSNS1 — GSNS|
GSNS1 AGND Vo2 > Vol

Rcompl Ccumvll_ COMP2

l COMPI Co2
1 rono
AGND FBI VSNS2
REBI FB2 GSNS2 3—[>AGND

E BPS ISH1 :l
I: FLT2 ISH2
FLT1

RatE R /B B A th

POAE R P / SRR L
BERERESNPET
BE
B8 1 BRER AN
HEEE BPS
B8 1 BIRERAREL, E#EE COMP B4
E#EZE COMP B4
EEE ISH 2%
HEEE ISH 2%
EEE T B%
EEE T B%

FIAER A Y36 BB E B9 POWER GOOD 155, Rl LR EE
¥ Z BPS

BEREEEN
A R R Bo%a ) B ST SR AMEB IE (R
A R R B0k B R ST s AME T R
EEFEE M B R
EEHER
RN A TR SIS S

=]

=]

=
=
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SR R A LB
‘vin) _L | " \.‘in) _L |

Cin Cin ul

GNDY  vIN VSNSI SN GND Y, — VIN VSNSI YSNSL
— Vol Vol 3 Vol Vol
GND GND GND Sl
AGND i ADDRO GND G AGND RADDRO ADDRO GND e
ADDRI ADDRl  GSNSI ADDRI  GSNSI
AGND Vo2 AGND Vo2

Reompl Ccompl Rcompl Ccompl

COMP2 COMP2
COMPI COMP1
GND GND
FB1 VSNS2 FBI VSNS2
FB2 GSNS2 FB2 GSNS2
: BPS ISH1 ) BPS ISH1
AGND FLT2 ISH2 AGND FLT2 ISH2 —e
FLTI SYNC FLTI SYNC
PHSET PHSET

Vin Vin
I
Cin_s = Cins 2
GND VIN Vol GND VIN Vol T} Vol

%L — 17V o ﬁ

GRD GND Cols GND GND . Cols
GND Gl . IND |' GND
T P b=  rrms=mm o
| = - igggl 3222;]: YSNS2 s AGND VSNS2
compl s CeompLs coppl Vo2 Vo2 | L Vo2 T> Yol
it COMP2
Co2s CoZs .
S oW oo e wwd T
[ “isH1 LEREAS, uho ISH1
AGND 1% i [ FL12 1sH2 —
FLTI SYNC FLT1 SYNC
PHSET PHSET
=N 7948 Rz A
R ) =#HrFNA 2p =)
SYNC EREEZE SYNC 24 HEIEZE SYNC B4
PHSET HEEZE PHSET 2%k HEEZE PHSET 2%k
FB1 R MIEBIE 1 BIRERRE A R MIBIE 1 BIRERRE A
FB2 FEIEEIRY 1 B9 BP5 5| f) FEEEIRR 1 B9 BP5 5| f)
COMPI1 B 1 MIEIE 1 FIREMASR ML, EEZE COMP 24 | 1230 1 iBiE 1 MIREM AR L, EiEZE COMP 2%
COMP2 EEZE COMP 2%k EEZE COMP 2%k
ISH1 IR ISH 24 IR ISH B4
ISH2 HEHEE ISH 24 HEHEE ISH 24
FLT1 HEEE FLT 2% HEEE FLT 2%
EH /U1 FLT2 EEE FLT B4 EEE FLT B4
PG = +HR AR POWER GOOD 155, @it EREEZER  HEM AR ER POWER GOOD 55, @it EhHBEE
ZBP5 £ % BP5
PG2 BETfiEEEH BEEfiEEEH
VSENS]1 = HER A A9 S B R IR inAME (S S PUHERL A o4 B R ImimAME IE 1R S
GSENS1 ZHENAMMEHBEETRIMERES POFE Rz A 0% B L R ImimiME R E S
VSENS2 EERIE ML B E EERIE ML EE
GSENS2 EER EER
CNIL1 =HEARREEFIES POER AR iEiESE S
CNTL2 2z 2zx
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SR R A LB

-

1.
2.

PO 46 R A

R 5B =HEA
SYNC EEZE SYNC 2% EEZE SYNC 2%
PHSET EHEZE PHSET 24 ZEHEZE PHSET 24
FB1 HEREEIRR 2 19 BPS EREEIRIR 2 89 BPS
FB2 R 2 FIBIE 2 RIRERMARRAA HEREERR 2 89 BPS
COMP1 E#%ZE COMP B4 E#%ZE COMP B4
COMP2 1R 2 FYIEIE 2 RYIRZERUK SR E#%ZE COMP B4
ISH1 EEZE ISH 2% EEZE ISH 2%
ISH2 =32 EHEZE ISH 2%
FLT1 EEZ T RZ EEZE T R
ML /U2 FLT2 HEIR 2 BOIBIE 2 HOHIEIE S EEREE FLT %
PG1 Br/EEEM Br/EEEM
PC2 R 2 fiRiE 2 EE@EQ;E;OEV\QE%GOOD 55, B B T
VSENS]1 EEEMEHHEE EEEMEHHEE
GSENSI EEEM EEEM
VSENS2 1R 2 RYIBIE 2 MY BB E T imiME R S EREE N EE
GSENS2 1R 2 IBIE 2 B ERiRiMERES EEEM
CNIL1 FEEEEL 1 A9 CNIL1 5134 EREERR 1 89 CNIL1 5150
CNTL2 IR 2 HYIBIE 2 MIZTRIERES Bx
PUHEE A RN ESERE R 10-14.4V
HEIESHIT
s pudic: it FAE R =M P46 R A
Rcompl NC 0¢Q /0603
Ccompl NC 470pF/16VDC 1000pF/16VDC
Ccomp2 NC 470pF/16VDC 470pF/16VDC /
Rcomp1_s / / NC /
Ccompl_s / / NC /

RVSNS1, RGSNS1
RVSNS2, RGSNS2

RFB1(s), RFB2(s)

SEE 33 T M EET &S

RADDRO(Ss),
RADDR1(s)

2% % 30 71"PMBus b &5

Cin(Cs)

2x470 UF/10 mQ OS-CON + 8 x 10 UF IR A

Col(s), Co2(s)

BN ZHENAR, S8t 4x330uF/10mQ Polymer + 10 x 100 uF [AEEZR,
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M
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&/MVE RKE B

Vin 03 16 v
BP5, FB. PG, CNTL. COMP, FLT 03 7 v
e GSNS. VSNS. PMBDATA, SMBALERT. PMBCLK. SYNC. ISH. PHSET = -0.3 55 v
ADDR 03 36 v
- THERE  GERRERE#L%) -40 85 C
FiERE -565 125 C
A FIERE (TR 5 95 %RH
B - 2000 m
ElRIR R IPC/JEDEC J-§TD-020D.1. AR [o=245C, 217 CELERTH
BHHR IPC/JEDEC J-STD-020D.1 MsL3
ERER PD 3
== IEC/EN61373 - Category 1, Grade B
BB AATI, KRR ERRTEETAERGTR. BARERRENSR, HFERE AT AR 5
P TTNREARAE.
BB

AEERAYFEFBERE, BT EBRER — M EXHRE~RNINGERNERE. RIESHREA, BSNERERNYIREREXHT
HITRER L RENAR(E. FOEREXH T IENASHNAER. EHENNAS, TUAERREREX AR, T8, ERERSEHKNTE
EEgEENH.

BABRSHE

UTERS R SRR FiEHEX, "IEE PMBus BBENS MG SERREFEIRE.

BTG, WTHSMIIEREEEA-40 Z+85°C, MINREN 7.5 E 144V, TIENZEN 430kHz; A FHSH BB ENTIERGATER
BE+25C, MIANRE 120V, #HHi; SMNGHEERAESIMENE, BF AR Extt.

WEME RIS

TR BIAE - 430 - kHz
FrEsnzRsEmE SYNC 3| Bl 200 - 1500 kHz
f SYNC 5550 FHE ? 2 - - v
SYNC {5 SR P HE 2 - - 0.8 \Y
/)N SYNC BhEEE - 100 - ns

() ERFRPERSHARIRIEEE, FXANES FAE k.
(2) MR BTSN S | MBS W R rZsth Jg S0%EI A TSR

WtRLETEIFER B Bh
T R LA IE] BP5 HLEE I - 1 - ms
HEshetiE BRIAE - 2.7 - ms
tss BRI e AR EEE 0.6 - 9 ms
RBShET B B E -15 - 15 %
) RBFHFEIRAFSEEEMN OV EFAEF) 600mV HIETE .
PGOOD
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BME
BME

Vre=0V, lpcoop=5mA
VFB =600 mV, Vpeoo[) =5V
KiME (BRBIIERE)

BAE

BAE

BNME
BAE

DC/DC =R
VrepeH FB PGOOD &8 &
VrspeL FB PGOOD {Er T H{E
Vee @aco) PGOOD H{ER EFEE
Vee hysh FB PGOOD [EIZEH E
Recoop PGOOD MIEBT ik fE
Irco0D k) PGOOD S|ENER R
trepELAY PGOOD JEiRE(8]
VSNS/GSNS
mIEAMETEE
BN REREP
VIN (ony MAXREFBRE T
VIN coff AR E XM E
Vivon o, WAREFBEERR
Bl
Vinort eng HINRE XM ERTRC
&l
(N MAREERIZEZDIZELE 150mV A E
W E/ R E R
Vrsov FB & EBIE "
Vrauy FB REEHE
Voroy e FB HE/RESERE

(1) FB & [E 600mV, FBELEXE| 600mV &, =& KEERE],

BE

B 57 PR
fOFF (0C) *THEHTT]‘EH
loc ity iR RE
IOC (warm) 5%&5&5}%%2%1‘5&‘] 1§
MRS ESER E
LE
|OC (ace) .
M RESHERE
LE
5 BRI
o B RN R S
Tsp_p1 P1 %iResg v
Thvst_P1 P1 %ifEz= v

Tsns cace) _Pa/pa

Tor ity _paspa

Tor wamn, _Pa/pa

P3/P4 iBEHRMIERE

P3/P4 iT:BEFEHIE

P3/P4 iRAREEIERE
sl

P3/P4 iR & EME

BB HTIRR
BAE
AIEEEE
BME

AR ESEE

IOUT =40 A, IOUT_CAL_GAIN =0.503 m @

IOUT =37 A, IOUT_CAL_GAIN = 0.503 m @

BAE

-40°C <Tpaps< 125C
EAE

BME

BRFENTERPRS GifFLED

- 642 -
- 558 -
-4 - 4
15 28 45
- 50 -
- - 20
- 2 -
- - 0.5
- 6.25 -
- 6 -

4,25 - 14
4 - 13.75
- 800 -
- 528 -
-4 - 4

7 X 15
- 50 -
3 - 50
— 49 —
2 - 49
-10 - 10
-10 - 10

#ife, ERME

- 160 -
- 20 -
-3 - 3
- 165 -
120 - 165
-~ 140 -

mV
mV

mV

UA

ms

%Vo

mV
mV

ms

dglaglala
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Tor (stepy _P3/Pa

Tor thys) _Paspa

P3/P4 T iRE & HER

BEE "

P3/P4 iR E & /HFEAT

BELit

P3/P4 iR E & /HPEE

=

(1) P1,P2,P3,P4 EUTFRIIERERRHRE L.

=R
MVOUT (mng)
MVOUT (acc)

Miout ing)

Moout e

(1) =PrEseERSF IOUT_CAL_GAIN 4, ¥4 IOUT_CAL_GAIN

W ENEEE
LB ENEEE 2
W EEE

WL E RN EEE 2

(2) ERRFHTHMRERIE

CNTL

VentLH
VentH
Penm
ton )

torF (aly

PMBus 3 H

Vi

Vi

I

I

VoL

lon

lou

Crin-our

fems

taur

tHpssta

tsussta

PN R
MANRRT
BN
TSR]
R BTE R A 8]

Vo=1V,0C<Tm=<125C

IOUT=20 A, IOUT_CAL_GAIN=0.503m @,
0C<Tm=<125C
(38h) I3

CNIL 5| B
BNME
BNME

S FEHARBE, CLK,
DATA

RETMARE, CLK,
DATA

S EMABR, CLK,
DATA, CNTL

R TEIMARER, CLK,
DATA, CNTL
Rt E, DATA,
SMBALRT
=R, DATA,
SMBALRT

R iR, DATA,
SMBALRT

3|BIE %, CLK, DATA
PMBus TAESAZSEE | M#L
M START Z|

STOP B /22 == IR E]
EF START RHy{RERAT
8]

=/ START & EA/TE

SIMEBE=3.3V

SIMEBE=0V

100

2.1

1.3

0.6

0.6

20

140

4.5
0.8
50

640

mA

ms

ms

UA

UA

UA

mA

pF
kHz

us

b=

M
/i
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fsusto STOP % ERTE)
tho:DAT BIRIRIFATIE
fsupar iR ERTiE
trveour HiR{ES /MM
tLowmext EHE AR RATE)
TLowsexr MR BT A R AT )
tow B ${E B 1]
THicH B e et ]
tra CLK/DATA T~B&AT(8]
trise CLK/DATA _EFAF(8]
TReTENTION B &2 H AR EBRTE
EZ KR/ SNEH
Write_cycles
SHEBRR
Courex SHEBRR
MTBF
MTBF
YIEEH A
£l
R~
AEER

FREBESHHE (WAL

0.6
BEEZENR 0
fEIEEN 300
100
25
1.3
0.6
Tp1=25C 100
T =25C 20
ESR =0.15m@ 330
ESR=10mQ 660

UTEHSAES =R FIESEX, ATRATARESHH PMBus S ERAEFEIRE.
ETHEHUE, U TR TIERESEE A-40 E+85C, MINBE R 7.5 F 144V, $iiZR 3 430KHz; A T Mg s BIER TR S ATIERE+25C,
MANEE 120V, #HHAL; SOMAEEESESIMENSE, BFEHAMRER B, (NERE—BE.
BINEKIME Cin=2x470 UF/10 M Q OS-CON + 8 x 10 UF PAEFRZE, Cour=4x 330 uF/10 mQ Polymer + 10x 100 uF [AERZE, AR HE

BRE.

MINBE
y HELE
" N B
WMHBE
4B AT
W B
y 4 L P R EE
MR

7.5
iR EA -
SERMEEE 0.6
5yEFME /PMBus BLE 0.54
1.0V<Vo<4.5V -1
Vo<1.0V -10
Vo=0.6V -
Vo=10V -
Vo=18V -
Vo=25V -

- - ns
- 35 ms
- 10 ms
- 25 ms
- - us
- - us
- 300 ns
- 300 ns
- - Year
- - K cycle
- 560 uF
- 15000 uf
6015801 - Hours
12 -- g

25.4x12.7 x 1296 mm
TGRSR XS

12 14.4 \%

- 10 V/ms

- 45 \Y

- 45 \Y
+0.025 - %Vo

- +1 %Vo

- 10 mV

1 -

1 -

mV
2 -
3 -

F10TW HE 797
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DC/DC =R
B E
WESUK &I
o (20MHz HFET)
BEZBARY
RRR 7S R R ZE
R 7 R & i)
BN
|In-no load §ﬁ)\§$k$.7ﬁ
12t RRETRE R
MR

M

lim

MHER ()

MLERRERE (8
)

max lo

Vo=33V
Vo=45V
Vo=0.6V
Vo=10V
Vo=18V
Vo=25V
Vo=33V
Vo=45V
Vo=0.6V
Vo=10V
Vo=18V
Vo=25V
Vo=33V
Vo=45V
T{ERESEE-40C fo +85C

FRAREINFRIE, S0%FaEkBkaE

Vo =0.6Vdc
Vo=4.5Vdc

Vo=0.6V
Vo=10V
Vo=18V
Vo=25V
Vo=33V
Vo=45V

OCP HEKREX 50 A

Vo=06V
Vo=10V
Vo=18V
Vo=25V
Vo=33V
Vo=45V

O O o o o o

0.2
30

80
150

50

82
86
90
91
92
92

30
30
30
30
27
20

mVp-

%/C
mV

us

mA
mA
A%

> > » > > | >

>

ENR

A\

p

£t 79 |
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\
4

sRVEGFRhZE (NREMIL)
Vo=0.6V (WEHH)

PRIEZAUA, UTRBIERGR: TERE25C, Ek—ind, MEREXHT.
RS
TR vs. IMEREMRE, V=12V, HI—HEEEEHER 0.6V,

e S
HE vs. WHEBR, Vn=12V

(%)
100

90 ‘
eo/—' m—

70

60
50
40 |
30
20

2.5 ; 7.|5 1‘0 12I.5 1‘5 17I.5 2|0 22‘.5 2|5 27‘.5 3|0 (A)
W BUK RIS

Vin=12V,lo =30 A,

Cour=4x330 tF/10mQ +10x 100 uF

TR A FRAH: 5 mV/div, 2 ps/div, 20 MHz #3E.

[€Y]
35

30

25

20

TS

im/s

= Nat. Conv.

.5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (C)

ENASIE R

B ERSIR, AT (256%-75%-25%)
Vin=12V,Cour=4x330 tF/10mQ + 10x 100 v F, di/dt =2 A/us, =
K 22 Ak R4 50 mV/div, 10 A/div, 200 us/div.

-

T2 HE IR
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\
4

sRVEGFRhZE (NREMIL)
Vo=1.0V (WEHH)

PRIEZAUA, UTRBIERGR: TERE25C, Ek—ind, MEREXHT.

B

B vs. MR, Vn=12V
(%)
100
90

80 1

70

60

50
10 F
30
20
10

0 I I L L ' I I L L L
2.5 5 7.5 10 125 15 17.5 20 22.5 25 27.5 30 (A)

W BUK RIS

Vin=12V,lo =30 A,

Cour=4x330 tF/10mQ +10x 100 uF
TORES A FRAH: 10 mV/div, 2 ps/div, 20 MHz &3,

RS
G vs. FRREMNE, Vin=12V, B —REEREFBEML 1.0V,

A
35

30

25 | \\ —3m/s
2m/s
1 1 1 1 1 1 1 1 1

—1m/s

20 -
= Nat. Conv.

0 I S S N N S
-40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 ('C)

EhAS N KL

W BERSEE, fAHRE (25%-75%-25%)
Vin=12V,Cour=4x330 tF/10mQ + 10x 100 uF, di/dt =2 A/us, =~

K 22 Ak R4 50 mV/div, 10 A/div, 200 us/div.

~ ~
ot g

\ \

\ / \ /

FIB3HWHEIR
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\
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sRVEGFRhZE (NREMIL)
Vo=1.8V (WEHH)

PRIEZAUA, UTRBIERGR: TERE25C, Ek—ind, MEREXHT.

e S
HE vs. WHEBR, Vn=12V

(%)
100

90 |
80/'
70
60 |
50 |
40 |
30 |
20
10 -

0 I 1 ! I I ! 1 I I !
2.5 5 7.5 10 125 15 17.5 20 22.5 25 27.5 30 (A)

W BUK RIS

Vin=12V,lo =30 A,

Cour=4x330 tF/10mQ +10x 100 uF
TORES A FRAH: 10 mV/div, 2 ps/div, 20 MHz &3,

RS
G vs. FRREMNE, V=12V, B —REEREFBENL 1.8V,

n)
35

30

| \ =—3m/s
/s
2 -

/s

= Nat. Conv.

0 I 1 I 1 1 1 1 1 1 1 1 I 1 I 1 1

40 ... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (C)
ENASIE R
MHBRENSEN, AHRE (25%-75%-25%)
Vin=12V,Cour=4x330 tF/10mQ + 10x 100 uF, di/dt =2 A/us, =~
K 22 Ak FR4H: 50 mV/div, 10 A/div, 200 us/div.

F14TETIR
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\
4

sRVEGFRhZE (NREMIL)
Vo=25V (WEHH)

PRIEZAUA, UTRBIERGR: TERE25C, Ek—ind, MEREXHT.

e S
HE vs. WHEBR, Vn=12V

()
100

90

o /
70
60 -
50 |
40 -
30 |
20 |
10 |
0245 ; 74I5 1I0 12I,5 1I5 17I,5 2IO 22I.5 ZIS 27I.5 30 (A
W SUR FIgR S

Vin=12V,lo=30A,

Cour=4x330 uF/1I0mQ +10x 100 uF

TORES A FRAH: 10 mV/div, 2 ps/div, 20 MHz &3,

RS
G vs. FRREMNE, V=12V, B —EEREFBENL 2.5V,

Y]
35

30

25 L o 3m/s
2m/s
20 +

— /s

= Nat. Conv.

0 I 1 1 1 1 1 1 1 1 1 I 1 1 1 1

4. 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 ¢c)
EhAS N KL
W BERSEE, fAHRE (25%-75%-25%)
Vin=12V,Cour=4x330 tF/10mQ + 10x 100 uF, di/dt =2 A/us, =~
K 22 Ak R4 50 mV/div, 10 A/div, 200 us/div.

F15THETIR
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4

mMmAUSIFHhEE (UML)
Vo=3.3V (WEiGH)
FRIESF AR, UK IIESRHER: TIERE+25C, (XFRE—EiaY, mEREXHT.

e S RS
HE vs. WHEBR, Vn=12V G vs. FRREMNE, V=12V, B —EEREFBENL 3.3V,
(%) (A)

100 35

90
" / 30 F

70 - 25 \ —3m/s

60 | 2m/s
20

50 -

1m/s
aor Br = Nat. Conv.
30 10 +
20
5 -
10
s 5 75 10 125 15 175 20 25 2 27 ® 0—40..|. ; 1I0 1I5 2‘0 2|5 3|0 3|5 4|o 4|5 5|0 5|5 (;Io 6I5 7‘5 slo 85 (C)
W BUK RIS EHASIE KL
Vin=12V,lo =27 A, B ERSIR, AT (256%-75%-25%)
Cour=4x330 tF/10mQ +10x 100 uF Vin=12V,Cour=4x330 1 F/10mQ + 10x 100 v F, di/dt =2 A/us, =
TRk EE AR FRAH: 5 mV/div, 2 ps/div, 20 MHz #53E. S5 A4 %H: 20 mV/div, 10 A/div, 1000 us/div.
i T T i
42
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\
4

mMmAUSIFHhEE (UML)
Vo =45V (EKHL)
FRIESF AR, UK IIESRHER: TIERE+25C, (XFRE—EiaY, mEREXHT.

HE Pt 2 ol 7
R vs. MLHER, Vn=12V GEER vs. IMEREFNXIE, Vn=12V, BIh—EREeEHSNL 4.5V,
%)
100 [€))
. 35
70 — 3/ s
ol 25
2m/s
50 20 —Q
wl \ w11/
15 -
30 - = Nat. Conv.
20 10
10 5t
02.5 5 7.5 10 12.5 15 17.5 20 (A) 0 I | | 1 I I 1 I I | 1 1 I 1 1 I

-40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (C)

W SUE RIS BHASAE R
Vin=12V,lo=20A, B ERSIRE, AT (256%-75%-25%)
Cour=4x330 tF/10mQ +10x 100 uF Vin=12V,Cour=4x330 tF/10mQ + 10x 100 v F, di/dt =2 A/us, =
TRk EE AR FRAH: 5 mV/div, 2 ps/div, 20 MHz #53E. B Ar AR %: 20 mV/div, 5 A/div, 1000 ps/div.
| | | |
I
e

BT HETIR
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ABFFRHURT (W)

Vo=10V (HEEGH)
FRIESF AR, UK IIESRHER: TIERE+25C, (XFRE—EiaY, mEREXHT.

FFHH R KHUHT
Vin=12V,lo =30 A. Vin=12V,lo=30A
RO ER AR FRE: 0.5V/div (Vo) ,5V/div (Vin) , 20 ms/div. RO R AR FRE: 0.5V/div (Vo) |, 10 V/div (Vin) , 20 ms/div.
~
f‘ ¥
CNIL FF BB CNIL XHiig
Vin=12V,lo=30A. Vin=12V,lo =30 A.
RO EE AR FRA: 0.5V/div (Vo) ,5V/div (CNTL) , 20 ms/div. RO R AR FRE: 0.5V/div (Vo) ,5V/div (CNTL) , 20 ms/div.

-
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FERESHHE (BRAELH)

UTEHSAE SR BFIESEX, FTRATARESHH PMBus S ERAEFEIRE.
ETAEHUE, U TR TIERESEE A-40 E+85C, MINBE R 7.5 F 144V, $iiZR 3 430KHz; A T Mg B RUE R T1E S ATIERE+25C,
MANEE 120V, #HHAL; SMAEBESESIMENSE, BFEHAMRER B, (NERE—BTE.
BINERIMNE Cn=2x470 UF/10 M Q OS-CON + 10x 10 UF FEEEBZ, Cour=8x330UuF/10 mQ Polymer + 20 x 100 uF [RERZE, st F

HEEE.
BMINBRE
v HMNBE
" S NELTE_EFHA
WHBE
B ERITEE
HMHBEEISERE
W EBEREE/ RE
Vo
s
v I SUK &R R
7o (20MHz HET)
BEEBRY
B 7S B R
B 7S 1k & B8]
WMARRE
|in-no load Eﬁ)\f?ﬁ@jﬁ
2t BB R
a2y

7.5
B EF -

SEREEE 0.6
EEFE / PMBus Bc & 0.54

1.0V<Vo<4.5V -1
Vo<1.0V -10
Vo=0.6V -
Vo=10V -
Vo=18V -
Vo=25V -
Vo=33V -
Vo=45V -
Vo=0.6V -
Vo=10V -
Vo=18V -
Vo=25V -
Vo=33V -
Vo=4.5V —
Vo=0.6V -
Vo=10V -
Vo=18V -
Vo=25V -
Vo=33V -
Vo=45V -
T{EBESEE-40C to +85C -

FRFRMINERE, 26% 3B

Vo=0.6 Vdc -
Vo=4.5Vdc -

12

0.2
30

160
300

14.4
10

\
V/ms

%Vo
%Vo
mV

mV

mVp-p

%/C
mV

us

mA

mA
A%

F19WMHEIR



HE

ATAZ

KT60-12D #7%
DC/DC #5eR

lim

MHER (B

MHERREHE (3
%)

max lo

Vo=0.6V
Vo=10V
Vo=18V
Vo=25V
Vo=33V
Vo=45V

OCP HEKREX 50 A

Vo=0.6V
Vo=10V
Vo=18V
Vo=25V
Vo=33V
Vo=45V

O o o o o o

100

82
86
90
91
92
92

> > | >» >» >» >

>

%20 ;T

A\

£t 79 |
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\
4

mMmAUSIFHhEE (AR
Vo=06V (EEiGH)
FRAESBWRE, UTKEEIIESER: TIEEE+25C, fREREXHT.

HE BRI
WE vs, MIHER, Vin=12V TR vs. FMEREFRE, Va=12V
®
100 (25)
| 60
oo 55 \
70 k 50 |- = 3m/s
45 -
60 | 20 + 2m/s
50 | gg : 1m/s
40 25 | e Nat. Conv.
30 20
15 |
20 10 b
10 5 F
00 15 20 2 30 3 0 4 50 % 00 ® 40 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (C)
WS fng s ENAS A L
Vin=12V,lo =60 A, MERENSHN, RERT (25%-75%25%)
Cour=8x330 tF/10mQ +20x 100 v F Vin=12V,Cour=8x330 tF/10mQ +20x 100 v F, di/dt =2 A/us, =

TRk EE AR FRAH: 5 mV/div, 2 ps/div, 20 MHz #53E. B2 4r 4R %H: 50 mV/div, 20 A/div, 200 ps/div.

al /]
’ i T " e PN
T W oy S
AT A, AA Al ' Iy a ik = e
w%—.{-@-i i S A AN R VSR
N\ J )2 /

BN THWHEIR

A\
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BRI HERhZ: (BARRMIL)
Vo=1.0V (EKHH)

FRAESRBRA, UWTERIELHER: THERE+25C, REREXHT.

W

HE vs. WHER, Vn=12V

(%)
100

90

ol

70

60
50
20
30
20
10

0

5 10 15 20 25 %0 % 40 45 50 5 60 W
WHSUE RIS

Vin=12V,lo =60 A,

Cour=8x330 nF/10mQ +20x 100 nF

TR A FRAH: 5 mV/div, 2 ps/div, 20 MHz #3E.

Ade, JAA MW AAw Has BAA R
Aw i s m i Ls Ry R vy i
vy V¥ 1y

g

:
P

3]

RS
TR vs. MRREMRE, V=12V

(Y]
65
60
55
50

\ .

2m/s
— /s

= Nat. Conv.

-40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (C)
EhAS N KL
W BERSEE, fAHRE (25%-75%-25%)
Vin=12V,Cour=8x330 tF/10mQ +20x 100 uF, di/dt =2 A/us, =
B 22 Ak FR4H: 50 mV/div, 20 A/div, 200 us/div.

i o &N ST % = ’55;" T
\ / \ /

F22RHEIR
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\
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mMmAUSIFHhEE (AR
Vo=18V (EAEiGH)
FRAESBWRE, UTKEEIIESER: TIEEE+25C, fREREXHT.

S Vit 2 il s
WE vs, MEER, V=12V CEER vs. IMEREFMNXIE, Vh=12V
(1"‘30 o
65
90 60
80 /' 55 | \
50 —3m/s
70+ i
60 - 40 F 2m/s
35 -
50 [ 30 L /s
40 25 - = Nat. Conv.
30 F 20
15 -
20| 10
10 b 51
00 15 20 25 30 3 4 5 50 5 o ® %40 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (C)
W BUK RIS BHASHE R
Vin=12V,lo =60 A, M BESIE, REkE (25%-75%-25%)
Cour=8x330 tF/10mQ +20x 100 v F Vin=12V,Cour=8x330 tF/10mQ +20x 100 v F, di/dt =2 A/us, =
TRk EE AR FRAH: 5 mV/div, 2 ps/div, 20 MHz #53E. B2 e 4R %H: 50 mV/div, 20 A/div, 200 ps/div.
\ ) N [
' fin . J’!"!‘ " / "‘"i ft i “»‘ e | T "ﬁ‘\:_ Fidm 1 i W ol
A I TR [TRAT| Vhall VRaT VRAT Vet TR
4= \ —
VAR .y
2
g HETTIR
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mMmAUSIFHhEE (AR
Vo=25V (EAEiGH)
FRAESBWRE, UTKEEIIESER: TIEEE+25C, fREREXHT.

S Vit 2 il s
WE vs, MEER, V=12V CEER vs. IMEREFMNXIE, Vh=12V
) (A)
100
65
90 - 60
80 /i ‘ 55 | \
50 - — 3/ s
70 - | 45 -
0 L | 40 | 2m/s
35 -
50 | 30 L w— /s
40 | 25 e Nat. Conv.
30 - ‘ 20 -
15
20 10 +
10 + | 5
O 0 15 20 25 30 3 20 45 50 55 60 w 0—40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (°C)
W SUR FIgR S BRI L
Vin=12V,lo=60 A, M BESIE, REkE (25%-75%-25%)
Cour=8x330 tF/10mQ +20x 100 v F Vin=12V,Cour=8x330 tF/10mQ +20x 100 v F, di/dt =2 A/us, =
TRk EE AR FRAH: 5 mV/div, 2 ps/div, 20 MHz #53E. B2 4r 4R %H: 50 mV/div, 20 A/div, 200 ps/div.
;“"ﬂ._i ;;\‘ kﬂl \i P, ’f?’g_" zf"i"ﬂ(‘-,ﬂ .sv'“ﬁr ~

BT 2UHWHEIR
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BRI HERhZ: (BARRMIL)
Vo=23.3V (B

FRAESRBRA, UWTERIELHER: THERE+25C, REREXHT.

EE i P PR R %
HE vs. ML, V=12V SRR vs. MRREFMNE, V=12V
® (V)
100 65
90 60 -
55 &
50 - \ —3m/s
70 | 45 +
60 L 10 - 2m/s
35
50 30 | —1m/s
40 - 25 - = Nat. Conv.
30 L 20
15
20 + 10
10 5
0 1 1 1 1 1 1 Il Il 1 1 1 1 1 1 1 1
0 L L 1 L L L 1 L L a o
5 10 15 20 25 30 35 20 5 50 54 (A) 40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (C)
WHSUE RIS BN KL

Vln = 12V,|o=54A,
Cour=8x330 tF/10mQ +20x 100 v F
OB A FRA: SmV/div, 2 ps/div, 20 MHz #5735,

W B EDSEE, AT (25%-75%-25%)
Vin=12V, Cour=8x330 uF/10mQ +20x 100 uF, di/dt=2 A/us, 7~

3K 8244 4R4H: 50 mV/div, 20 A/div, 200 ps/div.

Y T
A\ ] ) A / A A
oy \ £ i [\ J frvhes ! Sy
PRGa INaL VAL Wy e e L N\ Ve
lu ”}\" L 11 "Jf Y ) / L7 dh/ a-/1;’.j
\. i/ \\ /
M2

F2BLHWHEIR
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BARFRZE (BRRRMEIH)

Vo=45V (EEiGH)
FRAESBWRE, UTKEEIIESER: TIEEE+25C, fREREXHT.

S Vit 2 il s
R vs. MILHER, V=12V CEER vs. IMEREFMNXIE, Vh=12V
) (A)
100 65
90 60
70 k- 2(5) : = 23m/s
60 | 40 —— 2m/s
of or \ —_—s
30
40 + 25 = Nat. Conv.
30 | 20
2 | :g i
10 | 5F
O 10 15 20 2 % ¥ 40 -40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 ('C)
W BUK RIS BHASHE R
Vin=12V,lo =40 A, B ERSIR, AT (256%-75%-25%)
Cour=8x330 tF/10mQ +20x 100 v F Vin=12V,Cour=8x330 tF/10mQ +20x 100 v F, di/dt =2 A/us, =
TRk EE AR FRAH: 5 mV/div, 2 ps/div, 20 MHz #53E. B2 4r 4R %H: 50 mV/div, 20 A/div, 200 ps/div.
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HABFFRIURT (REHL)

Vo=10V (EEiGH)
FRAESBWRE, UTKEEIIESER: TIEEE+25C, fREREXHT.

FFHER EHUEH
Vin=12V,lo =60 A. Vin=12V,lo =60 A.
OB SR AR 0.5V/div (Vo) L, 5V/div (Vin) , 20 ms/div. ToRERAERE:  0.5V/div (Vo) , 10 V/div (Vin) , 20 ms/div.
l|f'_...u-"
ffﬂ
M ﬂ W2
CNIL FF B Hi# CNITL XBTH
Vin=12V,lo =60 A. Vin=12V,lo =60 A.
TR e Ak EREE: 0.5V/div (Vo) ,5V/div (CNITL) , 20 ms/div. OB SEAMREH:  0.5V/div (Vo) ,5V/div (CNITL) , 20 ms/div.
i EY
P I8 ™
) A

BT HEIR
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PMBus ##1
PMBus EA454

PMBus H9RT - F1EE SHF4E AT IAZE PMBus BUREIBIUATE, 88 1 8853, 1817 1.1 ik, 15318 hitp://PMBus.org & . #IRAIEET 3 #F 100 kHz
#0400 kHz 2 2GR ER, BARIRIE S EREERT A HIH PMBus _ERYEKH .

iB3T KT60-12D &3R#0 PMBus # O #HTIRIEF AT T HEHIREE (PEC). AREMR N PEC FH5i2fH CLK Bk, NfEM PEC. 3R CLK fki7E
STOP Z Riff71E, MAEM PEC.

KT60-12D #8335 PMBus 1.1 #SE RIS SFE. AZHSHFTLUER PMBus #HTELE, HEMABRANERUGER. ERERENASS
HEGSEBERAFERN. HBFHEYEEEHSHNEIEE, FHFEBIEH. KT60-12D HRA THEFMRBUBRASH . GXFAEE, 8
B L FH PMBus @435

KT60-12D 23R 2 5 SMBALERT i S 138 o i8I IALE], KT60-12D #EIRAIIA S B ek ERIERFITIBE . TRIERLIBUFH, HBITER
MR kRIS Rk (IRRZ0 BETAMRR. RESHEERIIMIRSZZFIALLIER . ENHITIERUE R R R R AU AR 535 1Y 3
fko MeRY, FARSZI|/ETLAER PMBus RiSHSREHSEERPMIESE. HX SMBus ERBEMINESES, HERARGEE L (SMBus)
e,

KT60-12D &R B & e 7 SR M fikae, A T I E X . A, EABERIIZET S BRIRFEX N IES K F#E5 5 w0 JfE R STORE_USER_ALL

AR LA EFARRBAERZBIE SRR, EBFHEIES RSP RREEEFEA T M.

PMBus ittt {s
PMBus #ISEZ 5K 7F PMBus 2.4% LIS MESRER G —NHE—#IE ID.KT60-12D #3R 7 64 AN ATEL & Aottt (-] 7 0 2 63), R LUE T ¥ ADDRO
#0 ADDR1 5| Beea BEZESEE] AGND REC. ik ARAN/\i#ES] (0-7) HFHERNRE, 15— F. ADDR1 2S5 #F, ADDRO ZRMH
.
7£ PMBus i#@15FT, KT60-12D #3#T PMBus it %°0b’+ADDR1+ADDRO. PMBus M H1 R/W It 7RI IR E, FE S 8 (5.

BASHFAXRNTRAMR: ¢

BpE (kQ)
8.45
16.2
255
37.4
54.9
84.5
133
200

&
+t

N OO0 AW N = O

F228HEHEIR


http://pmbus.org

ATAZ

KT60-12D %%
DC/DC ke

KT60-12D FEATIA& ML ADDRO 71 ADDR1 3|MI_E#BHEEIE(E, MBI — bk B BB S A R AR TS, A5G Su
KIPMBus $64, {BMHIAWIREE 127, RATASERERIEZ S0, RMIER FOBRETLUETN, BREN, HBHSmRR% FT a0
e T 127 XA

ER: Ltk E SMBus UEREE, TREWRIRERZENE, AXESER, HSIH SMBus #SE.

PMBus 3
KT60-12D 23R [E)R4 S2#F 100 kHz 1 400 kHz =4k & . PMBus #OMEREERGEE B4 (SMBus) #SE V2.0 F4aHtHEY 400 kHz LR EHY

EINEERMER 3.1.2 Tidk) 100kHz BE&RERRINEERME. ST SMBus HSERI A SMBus W4 smbus.org 3815

PMBus #iEHER
PMBus =2 SXRH=ZMEIRER, ENFEUXFHFRNMEASY (REHE. BEETRSELSS). RERRAFEFAP—MEX
BT, KT60-12D fRIRIX T X S SHIL M HIRE N . ARXMIER T, data SHARKFMEREBIER. ZSRRRPEFIURRA:

Value = Mantissa x 2 expenent

FOTWHEIR
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WMAXRERT (UVLO)

A UVLO FF /B /X {Eifid PMBus VIN_ON #1 VIN_OFF &5 >R E. A=AMMOERAT, XLEHSHIREN—H.

SNERMANBRE

BUCK 2R UM SR RMS B AT LAEE A -
Lipurms = Liaav/P(1-D)  (valid for D <1, single - phase)

Lipurms = Liaa v/ P(0.5-D)  (valid for D <0.5, two - phase)

H, loaa I GIEER, D ALTEL.

MNTREHEA, FHEEAREEN, EARXMERNTRENRUENBRIRERHEE RGN ENSER. EFEERREEAMITESR 8
R/REMREHK. MEBFHIR ESR TEZUREMANEELCE, MEMRBIRAREMELD T RAOBBSEUITARERNTL.

EZHENAT, SN"RHAANSCEERIBABRETURER, WEAKXRAR.

FIMANRIDER TSI EEE, H5 VIN f1 GND 5IBMRFEIERE, UEBMFEREALUE.

ShERMHBEE
MEERNERRTANER: MEEESURMGEBESEE. AT SMRRNMEEELR, MHERAERR ESRER, MAKESR
B AT AT S BN GBS L . EXNGHBESTUNERTSH, AURCHERRLER, MyABBSERmERLRSE, TIE
AEZMEHEARIMENIBESEL. BIMNEFTABT IR~ RAITHIIF RN EHESHARE, N SRR S,
EIUIFR ESR AYFEE R A FR ESR FUEE iR/ REMBE AN EAER TR~ RALIK&THIMENNE, AHEKS I BEUMRMREESR. AT EE

FERY, FTEERRAIMIKZINE PCB HHMHL.

TiRME
ZmEATIHAMETIGE, TAMER T RALRMARZ BNTERRSHAMEERETRE. VONS f1 GSNS A EAEN N, &IFH PCBX

HRBEITRR, WUPHRIRA SR,

FrKEH
BRIRE B BRI XHET T H#RES <. CNIL SIS EIHETS]. HIMERTLUEE PMBus 6 SECE FHIERFAIER .

N
AR

F30HWHEIR
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MRERAT XN IRAEMRTE XM, MBREXVERMBEZAZ ATZATHER . REEXVIERA BRI BEREZXAG, RIRA

A ERITH . W TZAEMEEEET, AMEREF KRR w5 E EERE.

MR EET

FB SIBIEREINERIRERM AR AN G, NEESEBEH 600 mV+0.5%.

FB

AGND

6

R2=Rypy (kQ) =——

RIREOM B E W LAE A VREF_TRIM & S TS, 124 S8 i¥ R MFR_SPECIFIC_04 (VREF_TRIM)

o 'VFB

(D4h) iR, HiFT Rt

[ER9-20%%) 10%2 /8, VREF_TRIM & <BE B THBERMNMEERE, £tk 2mV. 55 MARGINING F1 VREF_TRIM k(=PRI T it B8 £ AT E5E

FE7E-30%% 10%z /8], FNEWGBHIZEE.
KT60-12D AT LUE I AT = #0 2 i -2 SERRAY A H R [k -
o No output margin
Vi = VREF _ TRIM +0.6
* Margin High Voltage State
Vs =STEP _ VREF_MARGIN_HIGH + VREF _ TRIM +0.6

o Margin Low State

Vi =STEP _ VREF _MARGIN_LOW + VREF _ TRIM +0.6

e VFB 2 FBSIM EHEBE
o VREF_TRIM Rt ERRERE
o VREF_MARGIN_HIGH 2%t B & A R0iAPREE & £ PR

¢ VREF_MARGIN_LOW Rt B8 E T E A PR E T R

MR/ R ERP

KT60-12D i@l FB S| EAvsE R, DUREHMIE R EMMEEERP. XERESSEBERELS), SEREFMUAEEABEEE, BATE

BEHESEHERIELFIIE.

FHNTWHIR
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MHRERPS REHHTRERIAS ZEE. SXESPEHMALE, SRFEM MOS ##%<H . IOUT_OC_FAULT_RESPONSE HIFC & R E IR %
UV BFEEIMRRL. 315R IOUT_OC_FAULT_RESPONSE #i% & A7 OC #MIEFEMBEER, MABRMWEERE UV BIEREHRRD, HIRBEK
BEIZEREAAME UV FRif.

4 OV #kEht & BT, S MOS X, M MOS REHTFF AT H AR . SHERRFHEM MOS Fif, EZARIRYI#HE CNIL 3151k PMBus
eI, XMYHRIP TR R SHRENEW. H OV EEAEEER, OV RIFMITATEERS. OV RESSEHEMILAIN, RBEHE
REHEARBR OV fRiF. EZERAT, (ANENE FB 3IMEMEBEER UV 1 OV &, AT ERNMHBERXNEE. AXES

{2, &% MFR_SPECIFIC_07 (PCT_VOUT_FAULT_PG_LIMIT)  (D7h) #1 (EOh) MFR_SPECIFIC_16 (COMM_EEPROM_SPARE) B4y
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MFR_SPECIFIC_07 (PCT_VOUT_FAULT_PG_LIMIT) &E&.

R
HERRIPRABEMRF AR HIEERRETIRERSER, SIMEEALRIT. PMBus £/ IOUT_OC_FAULT_LIMIT #1 IOUT_OC_WARN_LIMIT
wSRELAIRGISNE. £7 % OC iHH#/E, HERXAZMFARM MOS, HEUAHNTBRN . MRERBREREIGNE] OC, WALHENZEHA
B R BR o
IOUT_OC_FAULT_RESPONSE PMBus # <RI % OC #FEHINIRHI TR E . IR UUIMELE ASFESIMA IR CNIL Y1#%, HEXMFZAE
HEIR 7 x tON_RISE FEHEEN. HiBiE 2 EEAMIE, ZFFEIERLE. FRE 2 ANIMERAT, BiE 1 WEFEmNRER BN R EIE

B2, MTZAEMMOERE, RAAMRRE ISR —BEN 6 <7 AT U T E MR aBEna R .

BT EIS RN E
FEESF AT LU SYNC I ERISMERETShEI0 . ZEE4E,. AMEXPUETIIER, SYNC ESHMMELTIFXNER 4 &, E=HITERLIZ
FERINZER 3 5. SYNC FSwMB A= 50% KR . SBFHEMAT 2V, KEFHEER/NTF 0.8V, SYNC 1 PHSET R EMERINER
BREREEN.
E=AAMMAER AP, EREBTIFENAI SYNC 5180F0 PHSET 5| BNZERERI ML EAE R Y5 BSR SEIR R MEIR Z [BIRORT $hFAEALE] 25 . #RELE M

PMBus %% MFR_SPECIFIC_22 (E6h) &E.
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KT60-12D 2R ATEC B3R/ BfiETiE], B TON_RISE PMBus 4 M 600 us 2 9 ms FIEECE, FBESTSRG SR, EEFREINEN, HE
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_ Vour XCour

*ICAP JHiti B RHYFERR AR, B A
oVOUT HEREMHEBE, B8RV
*COUT NIt RIS B ME, BfAF
1SS ATk ER B RNET[E], Bl s
HEHZBEERGE, TEIRAEREARKAHBERMGHESREERIMABE-—ERE. MERIINFETIRTHENE ARG, ER
W H3 25%.

AR M TZEMEERER, AMRREEE I E S E R BRI E.

FFEHER MR IFHEF
KT60-12D #R5R4EH T iF 2 BiRHEF RIS . FIfERA ON_OFF_CONFIG %54, = CNIL 51BI_ LRSS, sti@id PMBus i) OPERATION 54
LA ELE| ON_OFF_CONFIG Frfc BB EME, FFRIERT U@ TON_DELAY &, EFATEIR LA TON_RISERCE . LA EIAE
FRECE R XHTSIERT, WTLAEA TOFF_DELAY BCE XERER . %5 S W LATE PMBus dp SR ik El

LBEmIERLEEE PGOOD RESEEMEY, PGOOD 3IRMEFFEE. X AJLATER BRI AR TR 55— MEER CNIL 31 BILUZHIFF B IGF .

Bifdt

St

SHENAT, EREXZHEERNIRERAFALEE (VCOMP), S MRBERERREAELEREZEETHITHE, RESREMAFIHITL

BHHA COMP, BRIMIRERESBEERKHITEEEIAIAER PWM B,

HFEIE S
2 OC. VIN_UV. VOUT_UV =k OT #ise, XiRzid@EsY FLT SIBMMERRMR. thshanREMIBER FLT SIBBSNRRIR, NIiZ@EHXH. £=18
AMIOENMAS, FARAH FLT SIEASERE—E, BitEMBEngEfcSEMEEMRBENXT. MREEAMEREN R, WIABEED

BB LT 5IME, SMBEASEHNB.
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S VIN_.ON H{&EE | MOSHREST & | FB EEEXT UV | FB EESTF OV MOS BEST IC BE ST X
: KF TREE A il il OT Ffa “RRE
VIN_OFF #{&
WEEE Vin BE MOS 3% FB HE/E FB HE/E MOS & IC B
& MOS SR SR e e K K
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HURTF HURF . .
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EERE EERE
RESPINSE RESPINSE
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ERE Sy
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BEzziE 3 & E EABREI £S5 ¥, RiF OV H{E 43 £
ERE Sy
BBmziE 3 3 £ £ £ £
ZEER
KT60-12D #=3R AT AR B 48 #tE. =HEskPOMEL . K160-12D ZFmMTIEER N TRAR.
IEER R HiE
=<b 2| BANMER CH1 = ZE#l,, CH2= ¥l
L] BAMER CH1 = F#l,, CH2= M#l
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7+ FMERR
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AR

HEZHETIER, MHLEY FB SIMW SIS ERIRET BPS 51 MIMEEE, ®iEER COMP 5IMIE BLERA—E, ISH SIMF D LERE—E, K
FBEEPERLZ. LT SIMEREERE—RE, NRRMABRELEMBEREHIENXH. TFHR MFR_SPECIFIC_22 (PWM_OSC_SELECT)
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FEZRFEE TR, FMMERE) SYNC 3IMFE D EERA—IE, MMER PHSET 3IME B&EKAE—E, RIEREHE%.
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SRR

PMBus AIEC 2 iR FERE S HE, ELRHENFERAT, BEXASMFEN MOS. H&N2HEEMAZRTEHEN, BESXEHBDN.
B %{EEATLAZE OT_FAULT_LIMIT 1 OT_WARN_LIMIT 5 &#8iR % El.

WMRIERAEE IC LIRIAT KBTHE, PWMEIHESHXHE. SEEHAITEBER, PWMEHER, MGES EBREAH—H.
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R REMFMLRE T ESE Vin THAEBERSIEREMNENXR.

IZIEHRTE 254 x 254 mm, 35um, 8 B 1 oz Mkt LK, EEREEEE AN 608 x 203 mm HIFETF . FHIMNETERRFIFIR < BLEZEAIKE
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PMBus #HFe%
USER
CODE COMMAND NAME WORD/BYTE DESCRIPTION: PMBus Command FACTORY DEFAULT VALUE
WRITABLE
Locates separate PMBus
00h PAGE Byte command lists in multiple output YES OXXX XXX0

environments

Turn the unit on and off in
conjunction with the input from
01lh OPERATION Byte the CONTROL pin. Set the output YES 0X00 00XX

voltage to the upper or lower

MARGIN VOLTAGES.

Configures the combination of
CONTROL pin input and serial bus
commands needed to turn the
02h ON_OFF_CONFIG Byte YES XXX10110
unit on and off. This includes how
the unit responds when power is

applied.

Clears all fault status registers to
0x00. The "Unit is Off" bit in the
03h CLEAR_FAULTS Byte YES! NONE
status byte is not cleared when

this command is issued.

Prevents unwanted writes to the
10h WRITE_PROTECT Byte dovi YES 000X XXXX
evice.

Saves the current configuration
into the User Store. Note: This
15h STORE_USER_ALL Byte YES! NONE
command writes to Non-Volatile

Memory.

Restores Store. all parameters to
16h RESTORE_USER_ALL Byte YES! NONE
the settings saved in the User

19h CAPABILITY Byte PEC.SPD,ALRT No 1011 0000

Read-Only Mode Indicator. The
20h VOUT_MODE Byte data format is linear with an No 00010111

exponent of -9

Sets the value of the input
35h VIN_ON Word voltage at which the unit should YES 11110000 0001 1001

start power conversion

Sets the value of the input
36h VIN_OFF Word voltage at which the unit should YES 11110000 0001 1000

stop power conversion.

F3/HEHEIR
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Sets the ratio of the voltage at
38h IOUT_CAL_GAIN Word the current sense pins to the YES 1000 0000 0010 0001
sensed current,
3% IOUT_CAL_OFFSET Word Nulls any offsets In the oufeut YES 1110 0000 0000 0000
current sensing circuit
Sefts the value of the output
current, in amperes, that causes
46h IOUT_OC_FAULT_LIMIT Word the over-current detector to YES 1111 100001100100
indicate an over-current fault
condition.
Instructs the device on what
47h IOUT_OC_FAULT_RESPONSE Byte action fo take in response fo an YES 00000111
output over-current fault.
Sets the value of the output
4Ah IOUT_OC_WARN_LIMIT Word current that causes an output YES 111110000110 0010
Over-current warning
4Fh OT_FAULT_LIMIT Word Over temperature fault threshold YES 0000 0000 1010 0101
Slh OT_WARN_LIMIT Word Overtemperature warning YES 0000 0000 1000 1100
threshold
61h TON_RISE Word Target soft-start rise time YES 111000000010 1011
78h STATUS_BYTE Byte Single byte status indicator No 0x00 0000
79h STATUS_WORD Word Full 2-byte status indicator No 0000 0000 0x00 0000
7Ah STATUS_VOUT Byte Output voltage fault status detail No 0000 0000
7Bh STATUS_IOUT Byte Output current fault status detail No 0000 0000
7Dh STATUS_TEMPERATURE Byte Temperature fault status detail No 0000 0000
2Eh STATUS. CML Byte Communication, memory, and No 0000 0000
logic fault status detail
80n STATUS MFR SPECIFIC Byto Manufacturer specific fault status No 0000 0000
detail
8Bh READ_VOUT Word Read output voltage No 0000 0000 0000 0000
8Ch READ_IOUT Word Read output current No 1110 0000 0000 0000
8Eh READ_TEMPERATURE_2 Word Read off-chip temp sensor No 1111000001100100
98h PMBUS_REVISION Byte PMBus Revision Information No 0001 0001
DOh MFR_SPECIFIC_00 Word User scratch pad YES 0000 0000 0000 0000
D4h MFR_SPECIFIC_04 Word VREF_TRIM YES 0000 0000 0000 0000
D5h MFR_SPECIFIC_05 Word STEP_VREF_MARGIN_HIGH YES 0000 0000 0001 1110

£ 3IY M
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Déh MFR_SPECIFIC_06 Word STEP_VREF_MARGIN_LOW YES 11111111 11100010
D7h MFR_SPECIFIC_07 Byte PCT_VOUT_FAULT_PG_LIMIT YES XXXX XX10

D8h MFR_SPECIFIC_08 Byte SWQUENCE_TON_TOFF_DELAY YES 000X 000X

ECh MFR_SPECIFIC_16 Word COMM_EEPROM_SPARE YES 1011 0001 xox x011
E5h MFR_SPECIFIC_21 Word IC options YES 0111 1111 0000 0000
E6h MFR_SPECIFIC_22 Word PWM_OSC_SELECT YES 0000 0000 0000 0000

Paged and Common
E7h MFR_SPECIFIC_23 Word YES 0000 0000 0000 0000
MASK_SMBALERT
EFh MFR_SPECIFIC_30 Word Temperature offset YES 1111 1000 0000 0000
Device code, unique code to id
FCh MFR_SPECIFIC_44 Word No 0000 0001 1110 0000
part number

NOTE 1: No data bytes are sent, only the command code is sent.

PAGE (00h)

Format

Unsigned binary intfeger

Description

The PAGE command provides the ability to configure, control, and monitor through only one physical address both

channels (outputs) of the device.
Default OXXX XXX0 (binary)
PAGE
r/'w r r r r r r/'w
7 [¢) 5 4 3 1 0
PA X X X X X PO
Bits Field Name Description
00: (Default) Al commands address the first channel.
01: All commands address the second channel.
7.0 PA,PO 10: llegal input-ignore this write, take no action.
11: All commands address both channels.
If PAGE = 11, any then read commands point to PAGEO always.
6:1 X Xindicates writes are ignored and reads are 0. Any values written to read-only registers are ignored.

OPERATION (01h)

Format

Unsigned binary intfeger

Description

The OPERATION command is used to turn the device output on or off in conjunction with the input from the CNTLx

pin (where x = 1 for channel 1 and x = 2 for channel 2). It is also used to set the output voltage to the upper or lower

MARGIN levels.

OPERATION is a paged register. In order to access OPERATION register for channel 1 of the device, PAGE must be set to
0. In order o access OPERATION register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of
channels 1 and 2, PAGE command must be set to 11. If the channel is configured as a SLAVE, this command can not be
accessed for that channel. Any writes to the SLAVE channel for this cornmand are ignored. An attempt to read and write

the SLAVE channel command results in a NACK’d command and the reporting of an IVC fault and triggering of

SMB_ALERT.

B 401 HE 9T
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Default 0X0000XX (binary)

r/w r r/w r/'w r/'w r/w r r

7 6 5 4 3 2 1 0
On 0 Margin X X
Bits Field Name Description

The On bit is used to enable to IC via PMBus. The necessary condition for this bit to be effective is that
the cmd bit in the ON_OFF CONFIG register is set high. However, the cmd bit being high is not a
sufficient condition to enable the IC via the On bit, as specified below:
0: (Default) The device output is not enabled via PMBus.
1: The device output is enabled if:

a. The supply voltage VIN is greater than the VIN_UVLO threshold, the cmd bit is high, and

b. The bit cpr in the ON_OFF CONFIG register is low, or

c. The bit cpr is high and the CNTL_EN pin is enabled (high or low).

6 0 X: Default

If Margin Low is enabled, load the value from the STEP_VREF_MARGIN_LOW command. If Margin High
is enabled, load the value from the STEP_VREF_MARGIN_HIGH command. (See PMBus specification for
more information)

0000: (Default) Margin Off

5:2 Margin 0101: Margin Low (Ignore Fault)

0110: Margin Low (Act On Fault)

1001: Margin High (Ignore Fault)

1010: Margin High (Act On Fault)

Note: Any values written to read-only registers are ignored.

XX: Default

1:0 X Xindicates writes are ignored and reads are 0. Any values written to read-only registers are ignored.

ON_OFF_CONFIG (02h)

Format Unsigned binary infeger

The ON_OFF_CONFIG command configures the combination of CONTROL pin input and serial bus commands needed

to turn the unit on and off.

ON_OFF_CONFIG is a paged register. In order to access this register for channel 1 of the device, PAGE must be set 1o 0.
In order to access this register for channel 2 of the device , PAGE must be set to 1. For simultaneous access of channels 1
and 2, PAGE command must be set to 11.If the channel is configured as a SLAVE, this commmand can not be accessed for
Description | that channel. Any writes to the SLAVE channel for this command are ignored. An attempt to read and write the SLAVE

channel command results in a NACK’d command and the reporting of an IVC fault and triggering of SMB_ALERT.

However, note that page 0 (channel 1) fault status bits (and associated smbalert state) should be capable of being
cleared by toggling CNTL1 pin even if channel 1 is a slave. If channel 2 is a slave, then CNTL2 pin is disabled but toggling
the CNIL1 pin should also clear page 1 (channel 2) fault status bits and related smbalert state. (The is recommendation is

to tie together CNIL1 pins of both devices in a multi-phase configuration).

XXX10110 (binary)
Default
The default power-up state can be changed using the STORE_USER_ALL command.
r/wEt r/wE r/wt r/wE r
7 6 5 4 3 2 1 0
X X X pu cmd cpr pol cpa
Bits Field Name Description
7:5 X Xindicates writes are ignored and reads are 0.
4 pu (Format: binary)
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Sets the default to either operate any time power is present or for the on/off to be controlled by
CONTROL pin and/or PMBus commands. This bit is used in conjunction with the ‘cp’, ‘cmd’, and
‘on’ bits to determine start up.

0: Device powers up any time power is present regardiess of state of the CONTROL pin.

1: (Default) Device does not power up until coommanded by the CNTL_EN pin and/or OPERATION
command as programmed in bits (3:0) of the ON_OFF_CONFIG register.

cmd

(Format: binary)

The cmd bit controls how the device responds to commands received via the serial PMBus. This
bit is used in conjunction with the ‘cpr’, ‘pu’, and ‘on’ bits to determine start up.

0: (Default) Device ignores the on bit in the OPERATION command.

1: Device responds to the on bit in the OPERATION command, as explained above.

cpr

(Format: binary)
Set the CNTL_EN pin response. This bit is used in conjunction with the ‘cmd’, ‘pu’, and “on’ bits to
determine start up. The cpr bit being high is a necessary but not sufficient condition to enable the
IC via the CNTL_EN pin:
0: Device ignores the CNTL_EN pin, i.e., on/off is controlled only by the OPERATION command
1: (Default) The device output is enabled if:

a. The supply voltage VIN is greater than the VIN_UVLO threshold, and the CNTL_EN pin is active
(high or low), and

b. The bit cmd in the ON_OFF CONFIG register is low, or

c. The bit cmd is high and the bit on in the OPERATION register is high.

pol

(Format: binary)

Polarity of the CONTROL pin

1: (Default) CONTROL pin is active high

0: CONTROL pin is active low

To change this value, the user must change this value in the register, save it to the EEPROM and

then reboot the device via power down for the new value to take effect.

cpa

(Format: binary)
Sets CONTROL pin action when commanding the unit to turn off.
0: (Default) Use the programmed turn-off delay.

Note: Any values written to read-only registers are ignored on write and returns a'0’when read.

CLEAR_FAULTS (03h)

Format

N/A

Description

CLEAR_FAULTS is a paged command. In order fo issue this command for channel 1 of the device, PAGE must be set to 0.
In order to issue this command for channel 2 of the device , PAGE must be set to 1. For simultaneous access of channels 1

and 2, PAGE command must be set to 11. The CLEAR_FAULTS command is used to clear any fault bits that have been set.

This command simultaneously clears all bits in all status registers in the selected PAGE. At the same time, the device
negates (clears, releases) its SMB_ALERT signal output if the device is asserting the SMB_ALERT signal. The CLEAR_FAULTS

command does not cause a unit that has latched off for a fault condition to restart. If the fault is still present when the bit is

cleared, the fault bit shall immediately be set again and the host nofified by the usual means.

Bits

| Field Name [ Description

82T
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7.0

No data bytes are sent, only the command code is sent.

WRITE_PROTECT (10h)

Format N/A
The WRITE_PROTECT command is used to control writing to the PMBus device. The intent of this command is to provide
protection against accidental changes. This commmand is not infended to provide protection against deliberate or
malicious changes to a device’s configuration or operation. All supported commmands may have their parameters read,
regardless of the WRITE_PROTECT settings.

Description Note: Valid setting of WRITE_PROTECT(7:5) bits disables the RESTORE_USER_ALL command’s ability to restore EEPROM
data to protected PMBus Control/Status Registers (CSRs). However, an EEPROM (via the RESTORE_USER_ALL execution)
restores the data to any registers the remain unprotected (either by a valid WRITE_PROTECT(7:5) setting. or by any invalid
setting of these bits ). No WRITE_PROTECT(7:5) bit setting affects the Reset-Restore operation. All registers having EEPROM
support get updated. Likewise, STORE_USER_ALL command operation remains unaffected.
000XXXXX (binary)

Default
The default power-up state can be changed using the STORE_USER_ALL command.
r/wE r/wt r/wt
7 6 5 4 3 2 1 0
bit7 bité bits X X X X X
Bits Field Name Description
(Format: binary)
0: (Default) See table below.
7 bit7
1: Disable all writes except for the WRITE_PROTECT command. (bit5 and bit6 must be 0 to be valid
data)
(Format: binary)
0: (Default) See table below.
6 Bit6
1: Disable all writes except for the WRITE_PROTECT, OPERATION, and PAGE commands. (bits and bit7
must be 0 to be valid data)
(Format: binary)
0: (Default) See table below.
5 Bit5
1: Disable all writes except for the WRITE_PROTECT, OPERATION, PAGE, and ON_OFF_CONFIG
commands. (bité and bit7 must be 0 to be valid data)
Xindicates writes are ignored and reads are 0.
4.0 X
Note: Any values written to read-only registers are ignored.

Invalid data written to WRITE_PROTECT(7:5) causes the cml bit in the STATUS_BYTE and the ivd bit in the STATUS_CML registers to be set.
INVALID DATA ALSO RESULTS IN NO WRITE PROTECTION (WRITE_PROTECT = 00h)!

Data Byte Value

| Action

B!
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1000 0000 Disables all WRITES except to the WRITE_PROTECT command.
0100 0000 Disables all WRITES except to the WRITE_PROTECT, OPERATION, and PAGE commands.
Disables all WRITES except to the WRITE_PROTECT, OPERATION, PAGE, and ON_OFF_CONFIG
0010 0000
commands.

STORE_USER_ALL (15h)

Format N/A
Store all of the current storable register settings in the EEPROM memory as the new defaults on power up. It is permitted
to use the STORE_USER_ALL command while the device is operating. However, the device may be unresponsive during
Description | the write operation with unpredictable memory sforage results. It is recommended to turn the device output off before

issuing this command.

EEPROM programming faults set the cml bit in the STATUS_BYTE and the oth bit in the STATUS_CML registers.

RESTORE_USER_ALL (16h)

Format N/A
Write EEPROM data to those registers which: (1) have EEPROM support, and; (2) are unprotected according to current
setting of the WRITE_PROTECT(7:5) bits.

Description It is permitted to use the RESTORE_USER_ALL command while the device is operating. However, the device may be
unresponsive during the copy operation with unpredictable, undesirable or even catastrophic results. It is recornmended
to turn the device output off before issuing this command.

Bits Field Name Description
7.0 No data bytes are sent, only the command code is sent.
CAPABILITY (19h)
Format N/A
Description | This command provides a way for a host system to determine some key capabilities of this PMBus device.
Default 10110000 (binary)
r r r r r r r r
7 6 5 4 3 2 1 0
PEC SPD ALRT Reserved
Bits Field Name | Description
(Format: binary)
Packet Error Checking is supported.
7 PEC
1: Default
Note: Any values written to read-only registers are ignored.
(Format: binary)
6:5 SPD Maximum supported bus speed is 400 kHz.
01: Default
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Note: Any values written to read-only registers are ignored.
(Format: binary)
This device does have a SMB_ALERT pin and does support the SMBus Alert Response Protocol.

4 ALRT
1: Default
Note: Any values written to read-only registers are ignored.
Reserved bits.
3.0 Reserved

0000: Default

VOUT_MODE (20h)

Format N/A
The PMBus specification dictates that the data word for the VOUT_MODE command is one byte that consists of a 3-bit
Mode and 5-bit parameter, as shown below.
Description
If a host sends a VOUT_MODE writer command, the device rejects the VOUT_MODE command, declare a
communication fault for invalid data and respond as described in PMBus specification Il section 10.2.2.
Default 00010111 (binary)
r r r r r
7 6 5 2 0
Mode Exponent
Bits Field Name Description
(Format: binary)
7:5 Mode
000: (Default) Linear Format
(Format: two’s complement binary)
4.0 Exponent 10111: (Default) Exponent value =9
Note: Any values written to read-only registers are ignored.
VIN_ON (35h)

The VIN_ON command sets the value of the input voltage at which the unit should start power conversion assuming all other conditions

are met.,

Values written within the supported VIN range are mapped to the nearest supported increment.

The supported VIN_ON values are:

4.25 4.5 4,75 5 525 55 5.75
6 6.25 (default) 6.5 6.75 7 7.25 7.5
7.75 8 8.25 8.5 8.756 9 9.25
9.5 10 10.5 11 11.5 12 12.5
13 14 15 16
Format Linear
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Attempts to write values outside of the acceptable range are freated as invalid data-in effect, the cml bit in the
Description STATUS_BYTE register and the ivd bit in the STATUS_CML register are set, and SMB_ALERT asserted. Additionally, the value of
VIN_ON remains unchanged. Maintaining values within “acceptable range” also indicates that writes to VIN_ON should
not attempt to set its value less than that of VIN_OFF.
The default setting results in a real VIN_ON of 6.25 V
Default
The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r r r/wt r/wE r/wE r/wE r/wt r/wE | r/wE
6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description

(Format: two’s complement)

This is the exponent for the linear format.

7:3 Exponent Default: 11110 (bin) -2 (dec) (equivalent LSB = 0.25 V)
These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

(Format: two’s complement)

This is the Mantissa for the linear format.

2.0 Mantissa Default: 000 0001 1001 (bin) 17 (dec) (equivalent VIN_ON voltage = 6.25 V)
7:0 Minimum: 000 0001 0001 (bin) 17 (dec) (equivalent VIN_ON voltage = 4.25 V)
Maximum: 000 0100 0000 (bin) 64 (dec) (equivalent VIN_ON voltage = 16 V)

Note: Any values written to read-only registers are ignored

VIN_OFF (36h)

The VIN_OFF command sets the value of the input voltage at which the unit should stop power conversion.
Values written within the supported VIN range are mapped to the nearest supported increment.

The supported VIN_ON values are:

4 (default) 425 45 475 5 525 5.5
5.756 6 (default) 6.25 6.5 6.75 7 7.25
7.5 7.75 8 8.25 8.5 8.75 9
9.25 9.75 10.25 10.756 11.256 11.75 12.25
12.76 13.76 14.75 15.75
Format Linear

Attempts to write values outside of the acceptable range are freated as invalid data - in effect, the cml bit in the

STATUS_BYTE register and the ivd bit in the STATUS_CML register are set, and SMB_ALERT asserted.

Description
Additionally, the value of VIN_OFF remains unchanged. Maintaining values within “acceptable range” also indicates
that writes to VIN_OFF should not attempt to set its value equal to or higher than that of VIN_ON.
Default The default sefting results in a real VIN_OFF of 6 V
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The default power-up state can be changed using the STORE_USER commands.

r r r r r r r r r r/wE r/wE r/wE r/wE r/wE r/wE r/wE
6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa

Bits

Field Name Description

7:3

(Format: two’s complement)

This is the exponent for the linear format.
Exponent Default: 11110 (bin) -2 (dec)

These default settings are not programmable.

Note: Any values written to read-only registers are ignored

2.0
7:0

(Format: two’s complement)

This is the linear format Mantissa.

Default: 000 0001 1000 (bin) 16 (dec) (equivalent VIN_OFF voltage = 6 V)
Mantissa
Minimnum: 000 0001 0000 (bin) 16 (dec) (equivalent VIN_OFF voltage =4 V)
Maximum: 000 0011 1111 (bin) 63 (dec) (equivalent VIN_OFF voltage = 15.75 V)

Note: Any values written to read-only registers are ignored.

IOUT_CAL_GAIN (38h)

Format Linear
The IOUT_CAL_GAIN is the ratio of the voltage at the current sense element to the sensed current. The units are
ohms. The effective current sense element is the DCR of the inductor. The default setting is 0.5 m Q. The resolution
is 16,26 1 Q. The range is 0.244t0 7.747 m Q.
The IOUT_CAL_GAIN needs to be set to 0.5 m @ for correct current readout.
With regards to multi-phase operation: The user can always write to PAGE 0 (channel 1), PAGE 1 (channel 2) can
be written only if it is a master (in effect, the user can not write PAGE 1 if it is configured as a slave). In this case
Description where PAGE 1 is a slave, the PAGE 0 value is used for PAGE1/channel 2. Additionally, for 3-phase or 4-phase
mode, the second IC PAGE 0 slave must be programmed by the user to have the same limit value as the master in
IC 1 (in effect, the burden is on the user and can not be enforced by the hardware). An attempt to write a PAGE 1 SLAVE
channel command results in a NACK’d command and the reporting of an IVC fault and triggering of SMB_ALERT.
IOUT_CAL_GAIN is a paged register. In order to access this register for channel 1 of the device,
PAGE(7).(0) must be set to 00. In order to access this register for channel 2 of the device ,
PAGE(7).(0) must be set to 01. For simultaneous access of channels 1 and 2,
PAGE(7).(0) command must be set fo 11
Default The default sefting results in a real IOUT_CAL_GAIN of 0.5035 m Q. The default power-up state can be changed
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using the STORE_USER commands.

r r r r r r r r/wE r/wE r/wE r/wE r/wE r/wE r/wE r/wE r/wE
6 5 4 3 2 1 0 7 6 5) 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description

(Format: two’s complement)

This is the exponent for the linear format.

7:3 Exponent Default: 10000 (bin)-16 (dec) (15.26 1 Q)
These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

(Format: two’s complement)

This is the linear format Mantissa.

Default: 000 0010 0001 (bin) 32 (dec) (32x16.26 1 @ =0.5035m Q)

2.0 .

7:0 Mantissa .
' Minimum 016 (dec) = 16x15.26 1 @ =0.244mQ

Maximum 508 (dec) =508x 15.26 1 @ =7.747 mQ

Note: Any values written to read-only registers are ignored.

IOUT_CAL_OFFSET (39h)

Format Linear

The IOUT_CAL_OFFSET is used to compensate for offset errors in the READ_IOUT command, the IOUT_OC_FAULT_LIMIT
command and the IOUT_OC_WARN_LIMIT command. The units are amps. The default setting is 0 A. The resolution is 62.5
mA. The range is 3.9375 A 1o -4 A. Values outside the valid range are not checked and become aliased into the valid
range. For example, 1110 0100 0000 0001 has an expected value of-63.9375 A but resultsin 11100111 1111 0001 which
is-3.9375 A. This change occurs because the read-only bits are fixed. The exponent is always -4 and the 5 msb bits of
the mantissa are always equal to the sign bit. IOUT_CAL_OFFSET is a paged register. In order to access this register for
channel 1 of the device, PAGE(7).(0) must be set to 00. In order to access this register for channel 2 of the controller,

Description PAGE(7).(0) must be set to 01. For simultaneous access of channels 1 and 2, PAGE(7).(0) command must be setto 11.

With regards to multi-phase operation: The user can always write to PAGE 0 (channel 1). PAGE 1 (channel 2) can be
written only if it is a master (i.e. the user can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1is a
slave, the PAGEQ value are used for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0O
slave must be programmed by the user to have the same limit value as the master in IC 1 (in effect, the burden is on the

user and can not be enforced by the hardware).

An attempt to write a PAGE 1 SLAVE channel command results in a NACK’d command and the reporting of an IVC fault
and triggering of SMB_ALERT.

Default The default power-up state can be changed using the STORE_USER commands.

r r r r r r/wk r r r r r/wEt r/wk r/wk r/wEt r/wt r/wEt
7 [¢) 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits | Field Name | Description |

FaBTTHETIR

A\



ATAZ

KT60-12D %%
DC/DC ke

(Format: two’s complement)

This is the exponent for the linear format.

7:3 Exponent Default: 11100 (bin) -4 (dec) (Isb = 62.5 mA)
These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

(Format: two’s complement)

This is the linear format Mantissa.

This is the linear format Mantissa.

2.0 .

7.0 Mantissa
‘ Default: 0 (bin) 0 (dec)

Bits 1:0, and 7:6 changes for sign extension but are not otherwise programmable

Note: Any values written to read-only registers are ignored.

IOUT_OC_FAULT_LIMIT (46h)

Format Literal

The IOUT_OC_FAULT_LIMIT command sets the value of the output current, in amperes, that causes the overcurrent
detector to indicate an over-current fault condition. The IOUT_OC_FAULT_LIMIT should always be set to equal to or greater
than the IOUT_OC_WARN_LIMIT, Writing a value to IOUT_OC_FAULT_LIMIT less than IOUT_OC_WARN_LIMIT causes the device
to set the “‘cml’ bit in the STATUS_BYTE register and the ‘ivd’ bit in the STATUS_CML registers and assert SMB_ALERT.

IOUT_OC_FAULT_LIMIT is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to
0. In order to access this register for channel 2 of the controller, PAGE must be set to 1. For simultaneous access of channels

1 and 2, PAGE command must be set to 11.
Description
With regards to multi-phase operation: The user can always write to PAGE 0 (channel 1). PAGE 1 (channel 2) can be

written only if it is a master (in effect, the user can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1
is a slave, the PAGEQ value is used for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0
slave must be programmed by the user to have the same limit value as the master in IC 1 (in effect, the burden is on the

user and can not be enforced by the hardware).

An attempt to write a PAGE 1 SLAVE channel command results in a NACK’d command and the reporting of an IVC fault
and triggering of SMB_ALERT.

1111 1000 0110 0100 (binary)
Default The default setting results in a real IOUT_OC_FAULT_LIMIT of 50 A.

The default power-up state can be changed using the STORE_USER commands.

r r r r r

_‘
—
—
-

r/wE r/wt r/wEt r/wEt r/wE r/wk r/wt

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description

(Format: two’s complement)

This is the exponent for the linear format.
7:3 Exponent
Default: 11111 (bin) -1 (dec) (0.5 A)

These default settings are not programmable.
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Note: Any values written to read-only registers are ignored.
(Format: two’s complement)
Default: 000 0110 0100 (bin) 100 (dec) (equivalent analog OC = 50 A)
2.0

7:0 Mantissa Minimum: 000 0000 0110 (bin) 6 (dec) (equivalent analog OC =3 A)

Maximum: 000 0110 0100 (bin) 100 (dec) (equivalent analog OC = 50 A)

Note: Any values written to read-only registers are ignored.

IOUT_OC_FAULT_RESPONSE (47h)

Format Unsigned binary

The IOUT_OC_FAULT_RESPONSE command instructs the device on what action to take in response to an
IOUT_OC_FAULT_LIMIT or a VOUT under-voltage (UV) fault. When an OC fault is triggered., the device also:

o Sets the OCF bit in the STATUS_BYTE register

o Sets the OCFW and OCEF bits in the STATUS_WORD register

o Sets the OCF and OCW bits in the STATUS_IOUT register

¢ Asserts SMB_ALERT, and notifies the host as described in section 10.2.2 of the PMBus Specification.

Bits (2:0) are hard-wired to 0x7 (3'b111) to indicate the 7xSoft-start time delay units in response to an over current
or Vout undervoltage fault.

Description IOUT_OC_FAULT_RESPONSE is a paged register. In order to access this register for channel 1 of the device, PAGE must be
set to 0. In order to access this register for channel 2 of the device , PAGE must be set to 1. For simultaneous access of

channels 1 and 2, PAGE command must be set fo 11.

With regards to multi-phase operation: The user can always write to PAGE 0 (channel 1). PAGE 1 (channel 2) can be
written only if it is a master (in effect, the user can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1 is
a slave, the PAGEO value is used for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE O
slave must be programmed by the user to have the same limit value as the master in IC 1 (in effect, the burden is on the

user and can not be enforced by the hardware).

An aftempt to write a PAGE 1 (channel 2) SLAVE channel command results in a NACK’d command and the reporting of
an IVC fault and friggering of SMB_ALERT.

00000111 (binary)

Default
The default power-up state can be changed using the STORE_USER commands.
r r/wk r/wk r/wk r r
7 6 5 4 3 2 1 0
0 RS(2) RS(1) RS(0) 1 1
Bits Field Name | Description
Default: XX (X indicates writes are ignored and reads are 0)
7:6 0
Note: Any values written to read-only registers are ignored.
5:3 RS(2:0) (Format: binary)
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Output over current retry setting

000: (Default) A zero value for the Retry Setting indicates that the unit does not attempt to restart. The

output remains disabled until the fault is cleared (See section 10.7 of the PMBus spec.).

111: A one value for the Retry Setting indicates that the unit goes through a normal startup (Wait —

fault condition causes the unit to shutdown.

Any value other than 000 or 111 is not accepted, such and attempt causes the cml bit in the
STATUS_BYTE register and the ivd bit in the STATUS_CML register to be set, and SMB_ALERT to be asserted.

SoftStart) continuously, without limitation, until it is coommanded off or bias power is removed or another

2.0

Default: xxx (x indicates writes are ignored and reads are 1)

Note: Any values written to read-only registers are ignored.

IOUT_OC_WARN_LIMIT (4Ah)

Format Literal (6-bit two’s complement exponent, 11-bit two’s complement mantissa)

The IOUT_OC_WARN_LIMIT command sets the value of the output current, in amperes, that causes the over-current
detector to indicate an over-current warning condition by setting the OCW in bit-5 of the STATUS_IOUT register.

o Sets the OTHER bit in the STATUS_BYTE register

o Sets the OCFW bit in the STATUS_WORD register

¢ Set the OCW bit in the STATUS_IOUT register

« Notifies the host (Asserts SMB_ALERT)

IOUT_OC_WARN_LIMIT is a paged register. In order to access this register for channel 1 of the KT60-12D device, PAGE
must be set to 0. In order to access this register for channel 2 of the KTé0-12D controller, PAGE must be set to 1. For
simultaneous access of channels 1 and 2, PAGE command must be set to 11.

Description With regards to multi-phase operation: PAGE 0 can always be written to. PAGE 1 can be written only if it is a master (in
effect, you can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1 is a slave, the PAGEOQ value is used
for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0 slave must be programmed by the
user to have the same limit value as the master in IC 1 (in effect, the burden is on the user and can not be enforced by the
hardware).

An aftempt to write a PAGE 1 SLAVE channel command results in a NACK'd command and the reporting of an IVC
fault and triggering of SMB_ALERT.

The IOUT_OC_WARN_LIMIT should always be set to less than or equal to the IOUT_OC_FAULT_LIMIT. Writing a value to
IOUT_OC_WARN_LIMIT greater than IOUT_OC_FAULT_LIMIT causes the device to set the cml bit in the STATUS_BYTE register
and the ivd bit in the STATUS_CML registers and assert SMB_ALERT.

1111 1000 0110 0010 (binary)

Default The default setting results in a real IOUT_OC_WARN_LIMIT of 49 A.
The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r r r/wt r/wt r/wE r/wE r/wE | r/wE | r/wE
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits | Field Name | Description |
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(Format: two’s complement)
This is the exponent for the linear format.
7:3 Exponent Default: 11111 (bin) -1 (dec) (0.5 A)

These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

2.0
7.0

(Format: two’s complement)

This is the Mantissa for the linear format.

Output over current retry setting

Mantissa Default: 000 0110 0010 (bin) 98 (dec) (equivalent analog OC = 49 A)
Minimum: 000 0000 0100 (bin) 4 (dec) (equivalent analog OC =2 A)
Maximum: 000 0110 0010 (bin) 98 (dec) (equivalent analog OC =49 A)

Note: Any values written to read-only registers are ignored.

OT_FAULT_LIMIT (4Fh)

Format Literal (6-bit two’s complement exponent, 11-bit two’s complement mantissa)

The OT_FAULT_LIMIT command sets the value of the temperature limit, in degrees Celsius, that causes an
over-temperature fault condition when the sensed temperature from the external sensor exceeds this limit. Upon
triggering the over-temperature fault, the following actions are taken:
¢ Set the OTFW bit in the STATUS_BYTE register and STATUS_WORD register
¢ Set the OTF and OTW bits in the STATUS_TEMPERATURE register
o Notify the host (Asserts SMB_ALERT)

e Generate internal signal/s CHx_TSD that eventually shut down the gate drivers.

OT_FAULT_LIMIT is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In

order to access this register for channel 2 of the device , PAGE must be set to 1. For simultaneous access of channels 1
o and 2, PAGE command must be setto 11.
Description

With regards to multi-phase operation: PAGE 0 can always be written to. PAGE 1 can be written only if it is a master (in
effect, you can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1 is a slave, the PAGEO value is used
for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0 slave must be programmed by the
user to have the same limit value as the master in IC 1 (in effect, the burden is on the user and can not be enforced by the
hardware).

An attempt to write a PAGE 1 SLAVE channel command results in a NACK'd command and the reporting of an IVC
fault and triggering of SMB_ALERT.

The OT_FAULT_LIMIT must always be greater than the OT_WARN_LIMIT. Writing a value to OT_FAULT_LIMIT less than or
equal to OT_WARN_LIMIT causes the device to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML
registers and assert SMB_ALERT.

0000 0000 10100101 (binary)
Default

The default setting results in a real OT_FAULT_LIMIT of 165C.

The default power-up state can be changed using the STORE_USER commands.
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r r r r r r r r/wE r/wE r/wE r/wE r/wE r/wE r/wWE | r/wE
6 5 4 3 2 1 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description
(Format: two’s complement)
This is the exponent for the linear format.
7:3 Exponent Default: 00000 (bin) 0 (dec) (represents mantissa with steps of 1°C)
These default settings are not programmable.
Note: Any values written to read-only registers are ignored.
(Format: two’s complement)
This is the Mantissa for the linear format.
20 Default: 000 1010 0101 (bin) 165 (dec) (165C)
7:0 Mantissa
: Minimum: 000 0111 1000 (bin) 120 (dec) (120°C)
Maximum: 000 1010 0101 (bin) 165 (dec) (165°C)
Note: Any values written to read-only registers are ignored.
Table. OT_FAULT THRESHOLD Settings
OT_FAULT RESET
TEMPERATURE OT_FAULT_THRESHOLD TEMPERATURE
THRESHOLD
(c)m (’C BIN) C)
('C BIN)
120 01111000 100 01100100
125 01111101 105 01101001
130 10000010 110 01101110
135 10000111 115 01110011
140 10001100 120 01111000
145 10010001 125 01111101
150 10010110 130 10000010
165 10011011 135 10000111
160 10100000 140 10001100
165 10100101 145 10010001
(1) Lists only multiples of 5°C; but, the actual LSBis 1°C.
OT_WARN_LIMIT (6lh)
Format Literal (6-bit two’s complement exponent, 11-bit two’s complement mantissa)

Description

over-temperature warning condition.

o Sets the OTW bit in the STATUS_TEMPERATURE register

o Notifies the host (Asserts SMB_ALERT)

o Sets the OTFW bit in the STATUS_BYTE register and STATUS_WORD register

The OT_WARN_LIMIT command sets the value of the temperature, in degrees Celcius, which causes an

OT_WARN_LIMIT is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In
order to access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and
2, PAGE command must be set to 11.
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With regards to multi-phase operation: PAGE 0 can always be written to. PAGE 1 can be written only if it is @ master (in

effect, you can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1 is a slave, the PAGEOQ value is used
for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0 slave must be programmed by the

user to have the same limit value as the master in IC 1 (in effect, the burden is on the user and can not be enforced by the

hardware).

An aftempt to write a PAGE 1 SLAVE channel command results in a NACK’'d command and the reporting of an IVC

fault and triggering of SMB_ALERT.

The OT_WARN_LIMIT should always be set to less than the OT_FAULT_LIMIT. Writing a value to

OT_WARN_LIMIT greater than OT_FAULT_LIMIT causes the device to set the cml bit in the STATUS_BYTE register and the ivd

bit in the STATUS_CML registers and assert SMB_ALERT.

0000 0000 1000 1100 (binary)
Default The default setting results in a real OT_WARN_LIMIT of 140°C.
The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r r/wt r/wE r/wE r/wE r/wt r/wE r/wE | r/wE
6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name | Description
(Format: two’s complement)
This is the exponent for the linear format.
7:3 Exponent Default: 00000 (bin) 0 (dec) (1°C)
These default settings are not programmable.
Note: Any values written to read-only registers are ignored.
(Format: two’s complement)
This is the Mantissa for the linear format.
. Default: 000 1000 1100 (bin) 140 (dec) (140°C)
2.0 .
70 Mantissa
: Minimum: 000 0110 0100 (bin) 100 (dec) (100°C)
Maximum: 000 1000 1100 (bin) 140 (dec) (140°C)
Note: Any values written to read-only registers are ignored.
Table. OT_WARN_LIMIT Settings
OT_FAULT RESET
TEMPERATURE OT_FAULT_THRESHOLD TEMPERATURE
THRESHOLD
(C)m (’C BIN) C)
('CBIN)
100 01100100 80 1010000
105 01101001 85 1010101
110 01101110 90 1011010
115 01110011 95 1011111
120 01111000 100 1100100
125 01111101 105 1101001
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130 10000010 110 1101110
135 10000111 115 1110011
140 10001100 120 1111000

(1) Lists only multiples of 5°C; but, the actual LSBis 1°C.

TON_RISE (61h)

Format

Linear

Description

The TON_RISE command sets the time in ms, from when the reference VREF starts to rise until it reaches the end value. It
also determines the rate of transition of the reference VREF (either due to VREF_TRIM or STEP_VREF_MARGIN_HIGH/
STEP_VREF_MARGIN_LOW commands), when this fransition is executed during the soft-start state. Values written within the

supported range of TON_RISE are mapped to the nearest supported increment.

TON_RISE is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In order
to access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and 2,

PAGE command must be set to 11.

With regards to multi-phase operation: The user can always write to PAGE 0 (channel 1). PAGE 1 (channel 2) can be
written only if it is @ master (in effect, the user can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1
is a slave, the PAGEOQ value is used for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0
slave must be programmed by the user to have the same limit value as the master in IC 1 (in effect, the burden is on the

user and can not be enforced by the hardware).

An aftempt to write a PAGE 1 (channel 2) SLAVE channel command results in a NACK'd command and the reporting of
an IVC fault and triggering of SMB_ALERT.

Default

The default setting results in TON_RISE of 2.7ms

The default power-up state can be changed using the STORE_USER commands.

r r r r r r r/wE r/wE r/wE r/wE r/wE r/wE r/wE r/wE

5 4 3 2 1 0 7 6 5 4 3 2 1 0

Exponent Mantissa

Bits

Field Name | Description

7:3

(Format: two’s complement)

This is the exponent for the linear format.
Exponent Default: 11100 (bin) -4 (dec) (62.5 1s)

These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

2.0
7.0

(Format: two’s complement)

This is the Mantissa for the linear format.

Default: 000 0010 1011 (bin) 43 (dec) (equivalent to 2.688 ms)
Mantissa
Minimum: Any value equal or less than 12 dec is equivalent to the min 600 us
Maximum: Any value greater than 120 dec is equivalent to 9 ms

Note: Any values written to read-only registers are ignored.
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Table . Allowable TON_RISE Values
TON_RISE TIME (ms) MANTISSA (BINARY)

0.6 000 0000 1010
0.9 0000000 1110

1.2 000 0001 0011

1.8 000 0001 1101
2.7 0000010 1011
4.2 00001000011

6 000 0110 0000

9 000 1001 0000

STATUS_BYTE (78h)

Format Unsigned binary
The STATUS_BYTE command returns one byte of information with a susnmary of the most critical faults. STATUS_BYTE is a
paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In order o access this
register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command
must be setfo 11,

Description If configured as a master, each channel indicates faults on its own channel. However, if configured as a slave, the
output voltage faults - OVF, UVF, PGOOD are only be set for that slave’s master (which may be in the other IC for 3-ph and
4-ph systems) while these faults for the slave are set to 0. Flags related to IOUT and TEMPERATURE (OCF, OCW, OTF, OTW)
are set on PAGE 0 for channel 1 and PAGE 1 for channel 2, in all modes.

The STATUS_BYTE register also reports communication faults in the Other Faults bit.
Default 0x000000 (binary)
7 6 3 4 3 2 1 0
0 OFF OVF OCF VIN_UV OTFW cml oth
Bits Field Name Description
7 0 Default: 0
(Format: binary)
Output is OFF
This bit is asserted if the unit is not providing power to the output, regardless of the reason,
6 OFF
including simply not being enabled.
0: Unit is on
1: Unit is off

% 56 T

H

7~

79 71



ATAZ

KT60-12D %%

DC/DC =R
(= VOUT_OQV in PMBus Specification)
(Format: binary)
Output Over-Voltage Fault
5 OVF
Triggers SMB_ALERT. For a slave configuration, this bit is set to 0.
0: (Default) An output over-voltage fault has not occurred.
1: An output over-voltage fault has occurred.
(=IOUT_OC in PMBus Specification)
(Format: binary)
4 OCF Output Over-Current Fault
0: (Default) An output over-current fault has not occurred.
1: An output over-current fault has occurred.
(Format: binary)
Input voltage (VIN) under-voltage fault.
This bit is defined only on PAGEO. For PAGET, this bit is O.
3 VIN_UV
This bit is masked before soft-start is finished.
0: (Default) An input under-voltage fault has not occurred.
1: An input under-voltage fault has occurred.
(= TEMPERATURE in PMBus Specification)
(Format: binary)
Over-Temperature Fault/warning
2 OTFW
OTF or OTW input has been asserted by the external sensor for that channel.
0: (Default) An over-temperature fault or warning has not occurred.
1: An over-temperature fault or warning has occurred.
(= CML in PMBus Specification)
(Format: binary)
Communications, memory or logic fault has occurred.
1 om! This bit is used to flag communications, memory or logic faults.
0: (Default) A communications, memory or logic fault has not occurred
1: A communications, memory or logic fault has occurred
(= NONE OF THE ABOVE in the PMBus Specification)
(Format: binary)
Other Fault
0 oth This bit is used to flag faults not covered with the other bit faults. In this case, UVF or OCW faults
are examples of other faults not covered by the bits (7:1) in this register.
0: (Default) A fault or warning not listed in bits (7:1) has not occurred.
1: A fault or warning not listed in bits (7:1) has occurred.
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STATUS_WORD (79h)

Format Unsigned binary

The STATUS_WORD command returns two bytes of information with a summary of the device’s fault/warning conditions.

STATUS_WORD is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In
order to access this register for channel 2 of the device, PAGE must be set to 1. If PAGE command is set to 11, then PAGE 0

of the status register is read.

The STATUS_WORD also reports a power good fault.
Description
If configured as a master, each channel indicates faults on its own channel. However, if configured as a slave, the

output voltage faults (OVF, UVF, PGOOD) are be set only for that slave’s master (which may be in the other device

for 3-phase and 4-phase systems) while these faults for the slave are set to 0. Flags related to IOUT and TEMPERATURE (OCF,
OCW, OTF, OTW) are set on PAGE 0 for channel 1 and PAGE 1 for channel 2, in all modes.

The STATUS_WORD also reports communication faults in the Other Faults bit.

Default 000000000x000000 (binary)

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1

VF OCFW 0 MFR PGOOD_Z 0 0 0 0 OFF OVF | OCF VIN_UV OTFW | cml

Bits Field Name | Description

(=VOUT in the PMBus Specification)

(Format: binary)

Voltage Fault = (OVF + UVF)

For slave configurations, this bit is set to 0.

0: (Default) An output voltage fault or warning has not occurred.

1: An output voltage fault or warning has occurred.

(= I0OUT/POUT in the PMBus Specification)

(Format: binary)

6 OCFW Output Current Fault OR Warning = (OCF + OCW)

0: (Default) An output over-current fault or warning has not occurred.

1: An output over-current fault or warning has occurred.

5 0 Default: 0

(= MFR in the PMBus Specification)
(Format: binary)

Internal thermal fault (from bandgap)
4 MFR
Thermal shutdown fault for the IC

0: (Default) An internal TSD has not occurred.

1: An internal TSD has occurred.

(= POWER_GOOD# in the PMBus Specification)

3 PGOOD_Z
(Format: binary)
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Power Good Fault (in effect, Power Good Indication-Inverted)

The Power Good fault is used to flag when the converter output voltage rises or falls outside of the
PGOOD window. If the channel is configured as a slave, this bit are set to *0” (PGOOD_Z is only
reflected in the master).

0: (Default) A Power Good fault is not present.

1: Device-channel experiencing a Power Good fault.

2.0

0

Default: 0

The STATUS_WORD low byte is the STATUS_BYTE.

STATUS_VOUT (7Ah)

Format Unsigned binary
The STATUS_VOUT command returns one byte of information relating to the status of the converter’s output voltage
related faults. The PMBus core is notified of these fault conditions via the 2 input pins labeled OVF and UVF. The PMBus core
then communicates these faults to the host through its serial communication channel.
Description
STATUS_VOUT is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In
order to access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and
2, PAGE command must be set to 11.
Default 00000000 (binary)
7 6 5 4 3 2 1 0
OVF 0 0 UVF 0 0 0 0
Bits Field Name Description
(= VOUT QV Fault in the PMBus Specification)
(Format: binary)
Output Over-Voltage Fault
7 OVF Set based upon the value stored in MFR_SPECIFIC_07 (D7h). If the channel is configured as a
slave this bit are set to 0 (this bit is only reflected in the master).
0: (Default) An output over-voltage fault has not occurred.
1: An output over-voltage fault has occurred.
6:5 0 Default: 0
(= VOUT UV Fault in the PMBus Specification)
(Format: binary)
Output Under-Voltage Fault
Set based upon the value stored in MFR_SPECIFIC_07 (D7h). If the channel is configured as a slave this
4 UVF

bit are set to 0 (this bit is only reflected in the master). The UV fault indicates only an under-voltage
condition at the FB pin and may not necessarily reflect an over-current situation. However, during an
output crowbar short condition, the FB may sag below the UV threshold level before the current
reaches the OC threshold, resulting in a UV fault. If the IOUT_OC_FAULT_RESPONSE register is selected

to the retry setting, and the output short is persistent, an over-current fault are triggered for subsequent
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start-up retry attempts.
0: (Default) An output under-voltage fault has not occurred.
1: An output under-voltage fault has occurred.
3:0 0 Default: 0
STATUS_IOUT (7Bh)
Format Unsigned binary
The STATUS_IOUT command returns one byte of information relating to the status of the converter’s output current
related faults. The PMBus core is notified of these fault conditions via the inputs OCF and OCW.
Description STATUS_IOUT is a paged register. In order to access this register for channel 1 of the device, PAGE must be set 1o 0. In
order to access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and
2, PAGE command must be set to 11.
Default 00000000 (binary)
7 6 5 4 3 2 0
OCF 0 OCwW 0 0 0
Bits Field Name Description
(=10UT OC Fault in the PMBus Specification)
(Format: binary)
Output Over-Current Fault
7 OCF
Set based upon the value stored in IOUT_OC_FAULT_LIMIT
0: (Default) An output over-current fault has not occurred.
1: An output over-current fault has occurred.
6 0 Default: 0
(= IOUT OC Warning in the PMBus Specification)
(Format: binary)
Output Over-Current Warning
5 OCWwW
Set based upon the value stored in IOUT_OC_WARN_LIMIT.
0: (Default) An output over-current warning has not occurred.
1: An output over-current warning has occurred.
40 0 Default: 0

STATUS_TEMPERATURE (7Dh)

Format Unsigned binary
The STATUS_ TEMPERATURE command returns one byte of information relating to the status of the converter’s die
Description | temperature related faults.

STATUS_TEMPERATURE is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to
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0. In order to access this register for channel 2 of the device, PAGE must be set o 1. For simultaneous access of channels 1
and 2, PAGE command must be set to 11.

Default 00000000 (binary)

7 6 5 4 3 2 1
OTF oW 0 0 0 0
Bits Field Name Description

(= OT Fault in the PMBus Specification)
(Format: binary)
7 OTF Over-Temperature Fault
0: (Default) A temperature fault has not occurred.
1: A temperature fault has occurred.
(= OT Warning in the PMBus Specification)
(Format: binary)
6 oW Over-Temperature Warning
0: (Default) A temperature warning has not occurred.
1: A temperature warning has occurred.
5:0 0 Default: 0
STATUS_CML (7Eh)
Format Unsigned binary
Description The STATUS_ CML command returns one byte containing PMBus serial communication faults.
Default 00000000 (binary)

7 6 5 4 3 2 1
ive ivd pec mem 0 0 oth
Bifs Field Name | Description

( = Invalid/Unsupported Command in the PMBus Specification)
(Format: binary)
Invalid or unsupported Command Received
7 ive 0: (Default) Invalid or unsupported Command not Received.
1: Invalid or unsupported Command Received.
An attempt to write an invalid PAGE 1 SLAVE channel command results in a NACK’d command
and the reporting of an IVC fault and triggering of SMB_ALERT.
( = Invalid/Unsupported Data in the PMBus Specification)
6 ivd (Format: binary)

Invalid or unsupported data Received
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0: (Default) Invalid or unsupported data not Received.
1: Invalid or unsupported data Received.
(= Packet Error Check Failed in the PMBus Specification)
(Format: binary)
Packet Error Check Failed

5 pec This is a CRC byte sent at the end of each data packet. It is implemented as CRC(x) = x8 + x2 + x1
+1
0: (Default) Packet Error Check Passed
1: Packet Error Check Failed
(=Memory Fault Detected in the PMBus Specification)
(Format: binary)
Memory Fault Detected

4 mem
This bit indicates a fault with the internal memory.
0: (Default) No fault detected
1: Fault detected

3:2 0 Default: 0

(= Other Communication Fault in the PMBus Specification)
(Format: binary)

1 oth Other Communication Fault
0: (Default) A communication fault other than the ones listed in this table has not occurred.
1: A communication fault other than the ones listed in this table has occurred.

0 0 Default: 0

STATUS_MFR_SPECIFIC (80h)

Format Unsigned binary
Description The STATUS_ MFR_SPECIFIC command returns one byte containing manufacturer-specific faults or warnings.
Default 00000000 (binary)
7 6 5 4 3 2 1 0
offi X X ivaddr chl_sps_flt ch2_sps_flt chl_slave ch2_slave
Bits Field Name | Description
(Format: binary)
Over temperature fault internal.
This bit is required to distinguish an over temperature fault infernal fo the device from an external
7 offi

temperature fault.
0: (Default) The internal temperature is below the fault threshold.

1: The internal temperature is above the fault threshold.
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6:5 X Default: 0

(Format: binary)
Invalid PMBus address

4 ivaddr This bit is set when the PMBus address detection circuit does not resolve to a valid address. In this

event, the device responds to the address: 127d.

0: (Default)

(Format: binary)
Channel 1 smart power-stage fault

3 chl_sps_fit | This bit reports that the smart power-stage has declared a fault (either over-current or

over-temperature) .

0: (Default)

(Format: binary)
Channel 2 smart power-stage fault

2 ch2_sps_fit | This bit reports that the smart power-stage has declared a fault (either over-current or

over-temperature) .

0: (Default)

(Format: binary)
Channel 1 Slave

1 chl_slave This bit is set when channel 1 is configured as a slave channel (by pulling FB1 > 2.5 V before power-up).

It is only used for internal read purposes and does not trigger SMBLERT.

0: (Default)

(Format: binary)
Channel 2 Slave

0 ch2_slave This bit is set when channel 2 is configured as a slave channel (by pulling FB2 > 2.5 V before power-up).

It is only used for internal read purposes and does not trigger SMBLERT.

0: (Default)

READ_VOUT (8Bh)

Format Linear

The READ_VOUT command returns two bytes of data in the linear data format that represent the output voltage.
The exponent is set to -9 by VOUT_MODE. VOUT = Mantissa x 2xeonent

Description | READ_VOUTis a paged register. In order to access READ_VOUT register for channel 1 of the device, PAGE(7).(0) must be
set to 00. In order to access READ_VOUT register for channel 2 of the device, PAGE(7).(0) must be set to 01. PAGE register
cannot be set to 11 for READ_VOUT command.

Default 0000h

r r r r r r r r r r r r r r r r

6 5 4 3 2 1 0 7 6 5 4 3 2 1

Mantissa
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Bits Field Name Description

(Format: unsigned binary)

This is the Mantissa for the linear format.
Mantissa
Default: 0000 0000 0000 0000 (bin) 0 (dec)

Note: Any values written to read-only registers are ignored.

READ_IOUT (8Ch)

Format Linear

The READ_IOUT command returns the output current in amps for each channel. The reading from the Measurement
System must be manipulated in order to convert the measured value into the desired value (IOUT).

Note: only positive currents are reported. Any computed negative current (For example, 0 measured current and -4

Description | A IOUT_CAL_OFFSET) is reported as 0 A.

READ_IOUT is a paged register. In order to access READ_IOUT register for channel 1 of the device, PAGE(7).(0) must be
set to 00. In order to access READ_IOUT register for channel 2 of the device, PAGE(7).(0) must be set to 01. PAGE(7).(0)
register cannot be set to 11 for READ_IOUT command.

Default EO000h
r r r r r r r r r r r r r r r r
6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description
(Format: two’s complement)
This is the exponent for the linear format.
7: 3 Exponent Default: 11100 (bin) -4 (dec) (62.5 mA Isb)
These default settings are not programmable.
Note: Any values written to read-only registers are ignored.
(Format: two’s complement)
gfg Mantissa | Defautt: 000 00000000 (bin) 0 (dec)

Note: Any values written to read-only registers are ignored.

READ_TEMPERATURE_2 (8Eh)

Format Linear
Description The READ_TEMPERATURE_2 command returns the temperature in degrees Celsius of the current channel specified by the
PAGE command.
Default FO64h
r r r r r r r r r r r r r r r r
7 6 5 4 3 2 1 0 7 [¢) 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name | Description
7:3 Exponent (Format: two’s complement)
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This is the exponent for the linear format.
Default: 11110 (bin) -2 (dec) 0.25°C
These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

2.0
7.0

(Format: two’s complement)

Mantissa Default: 000 0110 0100 (bin) 100 (dec)

Note: Any values written to read-only registers are ignored.

PMBus_REVISION (98h)

Format Linear
b o The PMBus_REVISION command returns the revision of the PMBus to which the device is compliant. The device is
escription
compliant to revision 1.1 of the PMBus specification.
Default 00010001b
r/wE r/wt r/wt r/wE r/wE r/wt r/wE r/wE r/wt r/wE r/wE r/wt r/wE r/wE r/wE | r/wE
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Bits Field Name | Description
70 / /

MFR_SPECIFIC_00 (DOh)

Format Unsigned binary
Description The MFR_SPECIFIC_0O register is dedicated as a user scratch pad
0000h
Default
The default power-up state can be changed using the STORE_USER commands.
r/wEt r/wE r/wE r/wEt r/wt r/wE r/wEt r/wEt r/wE r/wEt r/wEt r/wE r/wE r/wEt r/wE r/wEt
7 6 5) 4 3 2 1 0 7 6 5 4 3 2 1 0
Bits Field Name | Description
7:0

MFR_SPECIFIC_04 (VREF_TRIM) (D4h)

Format Linear
The VREF_TRIM command is used to apply a fixed offset voltage to the reference voltage.
VREF = 600 mV + (VREF_TRIM + STEP_VREF_MARGIN_X) x 2 mV
Description The maximum trim range is 10% /-20% of nominal VREF (600 mV) in 2-mV steps. Permissible values are from 60 mV to-120

mV. Including settings from both VREF_TRIM and STEP_VREF_MARGIN_x commands, the net permissible range of VREF is 60
mV to-180 mV.

If the commanded VREF_TRIM is outside its valid range, then that value is not accepted: it also causes the device to set
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the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, and triggers SMB_ALERT.

If the combined VREF set by VREF_TRIM and/or STEP_VREF_MARGIN_x is outside the acceptable range, it causes the
device to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, it triggers SMB_ALERT, and

the VREF are set to the highest or lowest allowed value (based on the commanded level).

The VREF transition occurs at the rate determined by the TON_RISE (61h) command if the transition is executed during
soft-start. Any transition in VREF after soft-start occurs at the rate determined by the highest programmable TON_RISE of 9

ms.

The VREF_TRIM has two data bytes formatted as two’s complement binary integer and can have positive and negative

values.

If the channel is configured as a SLAVE, this command can not be accessed for that channel. Any writes to the SLAVE
channel for this command is ignored. (In analog, the master programmed value are used in a multi-phase system. No

special action needed from digital.)

An attempt to write the SLAVE channel command, or when in AVS mode results in a NACK'd command and the

reporting of an IVC fault and triggering of SMB_ALERT.

0000h (Fixed Offset Voltage =0 V)
Default
The default power-up state can be changed using the STORE_USER commands.

r/wE r r r r r r r r r r/wE r/wE r/wE r/wE r/wE r/wE

Bits Field Name Description

(Format: binary)

Default: 0000 0000 (bin)

7:0 High Byte Minimum: 1111 1111 (bin) (sign extended)
Maximum: 0000 0000 (bin) (sign extended)

Bits 6:0 changes for sign extension but are not otherwise programmable

(Format: binary)
Default: 0000 0000 (bin) 0 (dec) 0 mV
7.0 Low Byte Minimum: 1100 0100 (bin) —60 (dec) (=120 mV) (sign extended, twos compliment)

Maximum: 0001 1110 (bin) 30 (dec) (60 mV)

Bits 7:6 changes for sign extension but are not otherwise programmable

MFR_SPECIFIC_05 (STEP_VREF_MARGIN_HIGH) (D5h)

Format Linear

The STEP_VREF_MARGIN_HIGH command is used to increase the value of the reference voltage by shifting the
reference higher. When the OPERATION command is set to Margin High, the reference increases by the voltage (in mV)

Description indicated by this command.
Thus, the changed reference is given by:

VREF = 600 mV + (VREF_TRIM + STEP_VREF_MARGIN_HIGH) x 2 mV
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The maximum range is 0 fo 10% (60 mV) of nominal VREF (600 mV) in 2mV steps. Including settings from both

VREF_TRIM and STEP_VREF_MARGIN_x commmands, the net permissible range of VREF is 60 mV to -180 mV. If the
commanded STEP_VREF_MARGIN_HIGH is outside its valid range, then that value is not accepted:; it also causes the
device to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, and triggers SMB_ALERT. If
the combined VREF set by VREF_TRIM and/or STEP_VREF_MARGIN_x is outside the acceptable range., it causes the device
to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, it triggers SMB_ALERT, and the VREF
are set to the highest or lowest allowed value (based on the commmanded level). The VREF fransition occurs at the rate
determined by the TON_RISE (61h) command if the transition is executed during soft-start. Any transition in VREF after
soft-start occurs at the rate determined by the highest programmable TON_RISE of 9 ms. This is a paged register. In order to
access this register for channel 1 of the device, PAGE must be set to 0. In order to access this register for channel 2 of the
device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 11. If the
channel is configured as a SLAVE, this command can not be accessed for that channel. Any writes to the SLAVE channel
for this command are ignored. (In analog. the master programmed value is used in a multi-phase system. No special
action needed from digital). An attempt to write the SLAVE channel command results in a NACK'd commmand and the

reporting of an IVC fault and triggering of SMB_ALERT.

0000 0000 0001 1110 (binary)

pefadt The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r r r r r/wE r/wE r/we r/wE r/we
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Bits Field Name | Description
(Format: binary)
Default: 0000 0000 (bin)
7.0 High Byte Minimum: 0000 0000 (bin)
Maximum: 0000 0000 (bin)
Note: Any values written to read-only registers are ignored.
(Format: binary)
This specifies a positive offset voltage on to default VREF
7:0 Low Byte Default: 0001 1110 (bin) 30 (dec) (60 mV = 10% percent)
Minimum: 0000 0000 (bin) 0 (dec) (0 mV)
Maximum: 0001 1110 (bin) 30 (dec) (60 mV = 10% percent)

MFR_SPECIFIC_06 (STEP_VREF_MARGIN_LOW) (D6h)

Format Linear

The STEP_VREF_MARGIN_LOW command is used to decrease the reference voltage by shifting the reference lower.

When the OPERATION command is set to Margin Low, the output decreases by the voltage indicated by this command.

b ol Thus, the changed reference is given by: VREF = 600 mV + (VREF_TRIM + STEP_VOUT_MARGIN_LOW) x 2 mV .The
escription
maximum range is 0 10-20% (=120 mV) of nominal VREF (600 mV) in 2mV steps. Including settings from both

VREF_TRIM and STEP_VREF_MARGIN_x commands, the net permissible range of VREF is 60 mV to—-180 mV.

If the commanded STEP_VREF_MARGIN_LOW is outside its valid range, then that value is not accepted; it also causes
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the device to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, and triggers SMB_ALERT.

If the combined VREF set by VREF_TRIM and/or STEP_VREF_MARGIN_x is outside the acceptable range, it causes the
device to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, it triggers SMB_ALERT, and

the VREF is set to the highest or lowest allowed value (based on the commanded level).

The VREF transition occurs at the rate determined by the TON_RISE (61h) command if the transition is executed during
soft-start. Any transition in VREF after soft-start occurs at the rate determined by the highest programmable TON_RISE of 9

ms.

This Is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In order to
access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE

command must be set to 11.

If the channel is configured as a SLAVE, this command can not be accessed for that channel. Any writes to the SLAVE
channel for this command are ignored. (In analog, the master programmed value is used in a multi-phase system. No

special action needed from digital.)

An aftempt to write the SLAVE channel command results in a NACK'd command and the reporting of an IVC fault and
triggering of SMB_ALERT.

11111111 1110 0010 (binary)

pefadt The default power-up state can be changed using the STORE_USER commands.
r/wt r r r r r r r r r/wt r/wt r/wE r/wE r/wE | r/wE | r/wE
7 6 5 4 3 2 1 0 7 6 ) 4 3 2 1 0
Bits Field Name Description
(Format: binary)
Default: 1111 1111 (bin) (msb is sign bit)
7:0 High Byte Minimum: 1111 1111 (bin) (sign extended)
Maximum: 0000 0000 (bin)
Bits 6:0 can change for sign extension but are not otherwise programmable
(Format: two’s complement)
This specifies a negative offset voltage on to default VREF.
Default: 1110 0010 (bin) -30 (dec) (<60 mV =-10% percent)
7.0 Low Byte
Minimum: 1100 0100 (bin) -60 (dec) (-120 mV = -20% percent)
Maximum: 0000 0000 (bin) 0 (dec) (0 mV)
Bits 7:6 can change for sigh extension but are not otherwise programmable

MFR_SPECIFIC_07 (PCT_VOUT_FAULT_PG_LIMIT) (D7h)

Format Unsigned binary intfeger

The PCT_VOUT_FAULT_PG_LIMIT is to set the PGOOD, VOUT_UV and VOUT_QV limits.

Description This Is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In order to

access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE

command must be setto 11.
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If the channel is configured as a SLAVE, this commmand can not be accessed for that channel. Any writes to the SLAVE

channel for this command are ignored. (In analog, the master programmed value is used in a multi-phase system. No

special action needed from digital.)

An aftempt to read and write the SLAVE channel command results in a NACK’'d command and the reporting of an IVC

fault and triggering of SMB_ALERT.

XXXX XX10 (binary)
Default
The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r
7 6 5 4 3 2 1 0
X X X X X X X PG(1:0)
Bits Field Name | Description
7:2 X Xindicates writes are ignored and reads are 0
(Format: binary)
1.0 PG(1:0) PG, UV, OV Limit Selection.
Default: 10

Table lists the over-voltage, under-voltage, and power-good threshold voltages. Bit (13) of MFR_SPECIFIC_16 (EOh) register determines the

overvoltage setting.

Table. OV, UV, PGOOD Threshold Values

UV_fault PG_low PG_high OV_fault oV
PG(1) PG(0)
(%) (%) %) (%) mv) SETTING
0 0 -16.8 -12.5 12.5 16.8
0 1 -12.0 -7.0 7.0 12.0
n/a Tracking
1 0 -29.0 -23.0 7.0 16.8
1 1 -29.0 -23.0 7.0 12.0
0 0 -16.8 -12.5 12.5 800
0 1 -12.0 -7.0 7.0 700
N/A Fixed
1 0 -29.0 -23.0 7.0 800
1 1 -29.0 -23.0 7.0 700

MFR_SPECIFIC_08 (SEQUENCE_TON_TOFF_DELAY) (D8h)

Format

Unsigned binary integer

Description

The SEQUENCE_TON_TOFF_DELAY command is used to set the delay for turning on the device and the delay for turning

% 69 I

A\

£t 79 |



ATAZ

KT60-12D %%

DC/DC #=1RE R

off the device as a ratio of TON_RISE.

This Is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In order to

access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE

command must be set to 11.

If the channel is configured as a SLAVE, this command can not be accessed for that channel. Any writes to the SLAVE

channel for this command are ignored. In such a case, internally the TON_DELAY is set o the minimum value of 50 1 s and

TOFF_DELAY is set to zero (overriding any contents of EEPROM).

An aftempt to read and write the SLAVE channel command results in a NACK'd command and the reporting of an IVC

fault and triggering of SMB_ALERT.

000X 000X (binary)
Default
The default power-up state can be changed using the STORE_USER commands.
r/wE r/wE r/wE r/wE r/wE r/wE r
7 6 5 3 2 1 0
TON_DEL<2:0> TOFF_DEL<2:0> X
Bits Field Name Description
(Format: binary)
Default: 000b
7:5 TON_DEL<2:0> TON_DELAY = TON_RISE x TON_DEL<2:0>
This parameter controls the delay from when ON = 1 until soft-start sequence begins.
The default value is 0 ms. (Start the VOUT ramp without delay)
4 X Xindicates writes are ignored and reads are 0
(Format: binary)
Default: 000b
3:1 TOFF_DEL<2:0> TOFF_DELAY = TON_RISE x TOFF_DEL<2:0>
This parameter controls the delay from when ON = 0 until the output is disabled.
The default value is 0 ms. (Shut off the output without delay)
0 X Xindicates writes are ignored and reads are 0

Table . Delay Time Ratios

TON_DEL<2:0>

TOFF_DEL<2:0>

DELAY TIME RATIO

(MULTIPLE OF TON_RISE)

000 0
001 1
010 2
011 3
100 4
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101 5

110 6

111 7

NOTE
If the device turns off due to a turn-off delay time, any attempt to turn on the device before the
turn-off delay time expires should be avoided. The device is available to be turned on only after the

turn-off delay time expires and the device has been turned off.

MFR_SPECIFIC_16 (COMM_EEPROM_SPARE) (EOh)

Format Unsigned binary
b o This register contains EEPROM backed bits brought out to the top of the digital block IO for possible future use by analog
escription
or digital circuits
10110001 xxxx x011 (binary)
Default
The default power-up state can be changed using the STORE_USER commands.
COMM_EEPROM_SPARE
r/wt r/wt r/wt r/wt r r r r
15 14 13 12 11 10 9 8
PGOOD_DEL_EN | DIS_API_CNT FIX_OVP_EN DIS_SSPB
COMM_EEPROM_SPARE
r r r r r r r r
7 6 5 4 3 2 1 0
Bits Field Name Description
(format: binary, access: read/write)
Default: 1b
15 PGOOD_DLY_EN
PGOOD Delay Enable
This bit, when high, enable 2-ms delay for PGOOD detection during startup.
(format: binary, access: read/write)
Default: 0Ob
Disables 3-clock t for API vall ti it
14 DIS_API_CNT isables 3-clock count for vdlley active state
This bit, when high, disables the 3-clock counter for APl valley. When the bit is low, the counting
is enabled whereby the API-valley function can remain active only 3 consecutive clock cycles
before being inactive for another 3 clocks.
13 FIX_OVP_EN (Format: binary, access: read/write)
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Default: 1b
Enable fixed output voltage OV protection
This bit, when high, enables fixed OV protection circuitry that is active after the BP3 and BP5

voltage comes up. When the bit is low, tracking OV protection is enabled instead and in this

case, QV protection is enabled only after the soft-start sequence has completed.

12

DIS_SSPB

(Format: binary, access: read/write)

Default: Tb

Disable pre-bias initiation after soft-start sequence has completed.

This bit affects the PWM signal only during prebias startup. When this bit is high, PWM switching
begins only if the COMP voltage is higher than the PWM ramp valley. When this bit is low, PWM

switching is forced to begin after soft-start sequence has completed, even when the COMP

voltage is lower than PWM ramp valley.

MFR_SPECIFIC_21 (OPTIONS) (E5h)

Format Unsigned binary
Description This register is used for setting user selectable options for the controller.
0111 1111 0000 0000 (binary)
Default
The default power-up state can be changed using the STORE_USER commands.
Common/Shared
r/wE r/wE r/wE r/wE r/wk r/wE r/wE r/w
7 6 5 4 3 2 1 0
TCO CH2_CSGAIN_SEL<2:0> CH1_CSGAIN_SEL<1:0> en_adc_cntl EN_TSNS_FLT EN_SPS
r r r r r r r/wE r/w
SMB_OQV msps_fit

Bits Field Name Description
(Format: binary)
Default: Ob
Temperature compensation override

7 TCO

0: OCF, OCW thresholds and current measurements are temp compensated
1: Temperature compensation is “disabled”
TCO is a non-paged bit. Any change on TCO bit is applied to both page 0 and page 1.
(Format: binary)
1:0> Default: 11b

6:5 CH2_CSGAIN_SEL<1:0>

Ch2 current-share gain select

This 2-bit bus is used to select the gain of the current-sharing circuit in channel 2. For high

B2 HETIR
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DCR/L ratios, the user can select lower gains for current-loop stability.
(Format: binary)
Default: 11b
Ch1 current-share gain select
This 2-bit bus is used to select the gain of the current-sharing circuit in channel 1. For high
4:3 CH1_CSGAIN_SEL<1:0> | DCR/L ratios, the user can select lower gains for current-loop stability.

00: 50 V/V gain
01: 40 V/V gain
10: 30 V/V gain
11: 20 V/V gain

(Format: binary)

Default: Tb
2 en_adc_ctl Enable ADC Control Bit.
0: Disable ADC operation.
1: Enable ADC operation.
(Format: binary)
Default: Tb
Enable fault input from Smart power stage
1 EN_TSNS_FLT This bit, when high, makes the device sensitive to fault communication from the smart
power stage. When this bit is low, the device ignores the fault indication from the smart
power stage. Whether this bit is high or low, the device performs over temperature
protection and declares OT fault when Smart power stage temperature is above the OT
fault threshold.
(Format: binary)
0 EN_SPS
Default: 1b (forbid change)
7:2 Note: Any values writfen to read-only registers are ignored.
(Format: binary)
Default: Ob
Make SMBALERT an OV fault indicator. This has page 0 scope only (in effect, it is defined
1 SMB.ov only on page 0; the page 1 bit is not used).
0: SMBALERT functions normally
1: SMBALERT reports only OV_FAULT
(Format: binary)
Default: Ob
0 msps_fit (PAGE scope)

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_MFR_SPECIFIC(3) /
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STATUS_MFR_SPECIFIC(2) (corresponding to the CH1_SPS_FLT and CH2_SPS_FLT respectively).

MFR_SPECIFIC_22 (PWM_OSC_SELECT) (E6h)

Format Unsigned binary
o This register is used for setting user selectable PWM phase configuration (sync enable, direction of frequency
Descripfion synchronization pulses - in or out - in a master channel and number of phases) in a multi-phase system.
0000h
Default
The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r r r r/wk r/wk r/wk r/wWE | r/wE
7 6 5 4 3 1 0 7 6 5 4 3 2 1 0
SYNC_MODE<1:0> | ENSYNC PHASE
Bits Field Name Description
7:0 Note: Any values written to read-only registers are ignored.
7:5
(Format: binary)
Default: 00b
Synchronization configuration for the oscillator
These bits allow the user to configure the internal PWM oscillator clock in the PWM master
channel 1 in one of several operating modes as described below.
1. To change this value, the user must change this value in the register, save it to the
EEPROM and then reboot the device via power down for the new value to take effect.
2. If channel 1is a slave, then these bits are internally forced to <1:1> indicating that
external signals on the SYNC and PHDET pins must override the internal clock and phase
4:3 SYNC_MODE<1:0> zero signals. In a case of slave channel 1, any attempt to write a "0" to either one or both
bits are freated as invalid data - in effect, the ‘cml’ bit in the STATUS_BYTE register and the
‘ivd’ bit in the STATUS_CML register are set, and SMB_ALERT asserted.
00: Self generated clock with internal phasing, switch positions 1 and 3
01: External clock on SYNC pin, but phasing is internal; switch positions 1 and 3
10: External clock on SYNC pin and external phase signal on PHDET pin: switch positions 1
and 3
11: External clock on SYNC pin and external phase signal on PHDET pin: switch positions 2
and 4
(forced for channel 1 slave)
(Format: binary)
Default: Ob
2 ENSYNC

Synchronization enable

This bit, when high, enables the synchronization drivers.
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0: Synchronization is disabled

1: Synchronization is enabled

(Format: binary)
Default: 00b
Number of phases in the system (that involves the IC).

This pair of bits is used to configure the number of phases in the power-supply system
containing the IC. This information is then used inside the PWM oscillator to set the master
switching frequency and channel phase angles.

1. To change this value, the user must change this value in the register, save it to the

EEPROM and then reboot the device via power down for the new value to take effect.

1:0 PHASE
2. If channel 1is a slave, then the bit PHASE <1> is internally forced to 1 indicating that

only 3-ph or 4-ph modes can be enabled. In such a case of slave channel 1, any attempt to
write a "0" to this bit is freated as invalid data - in effect, the ‘cml’ bit in the STATUS_BYTE
register and the ‘ivd’ bit in the STATUS_CML register are set, and SMB_ALERT asserted.

00: Independent, dual channel operation
01: Two-phase operation (within single IC)
10: Three-phase operation (between two ICs)

11: Four-phase operation (between two ICs)

NOTE
A 120° phase shift can be achieved between three phases at 3-phase plus 1-phase
configuration, the 1-phase rail has the same phase as channel 1 of the master IC.
A 90° phase shiff can be achieved between all four phases at all other configurations
listed in the table. SYNC pins of two devices need to be connected, and PHSET pins of
two devices need to be connected.

Table. Phase Configurations

PHASE MASTER IC SLAVE IC
CONFIGURATIONS SYNC_MODE | ENSYNC PHASE SYNC_MODE | ENSYNC PHASE
3-phase + 1-phase 00 1 10 11 1 10
4-phase 00 1 11 11 1 1
2-phase + 2-phase 00 (#))] 11 11 @ 11
2-phase + dual-output 00 @ 11 11 ()] 1
Dual-output + dual-output 00 @ 11 11 @ 11

(1) For 3-phase plus 1-phase configuration and 4-phase configuration, SYNC_MODE, ENSYNC and PHASE can be programmed, saved to
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take effect.

EEPROM at one time and then reboot the device for the new value to

(2) For all other configurations listed in the table, follow these steps to program two devices to avoid potential damage.
1. Set ENSYNC to 0 on each device.
2. Program SYNC_MODE and PHASE correctly at both devices, save to the EEPROM and then reboot the devices.

3. Set ENSYNC to 1 on each device to enable synchronization between two devices. No reboot is needed.

MFR_SPECIFIC_23 (MASK SMBALERT) (E7h)

Format Unsigned binary
The MFR_SPECIFIC_23 (MASK SMBALERT) command may be used to prevent a warning or fault condition from asserting
the SMBALERT signall. This command is unique in that it is partially paged; and partially common/shared - since some faults
are channel dependent; and others are channel independent. The upper 8 bits of this register always controls and
accesses the shared/common set of faults, regardless of the (00h) PAGE setting. However, the control and access for the
Description lower 8 bits of this register are (00h) PAGE dependent and controls or reflects the currently selected page.
Only provides below two options for MASK_SMBALERT setting.
® When en_auto_ARA bit (auto Alert Response Address response) is enabled, all other bits in this PMBus register
need to be disabled.
® When en_auto_ARA bit is disabled, any other bits in this PMBus register can be set as desired.
0000h
Default
The default power-up state can be changed using the STORE_USER commands.
Common/Shared PAGEOQ, PAGE1
r/w r/we r/wE r/wE r/we r/wE r/w r/we r/w r/w r/w r/w r/w r/w r/w r/wE
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
msmb en_au mPG
mprtcl mme mOC mVIN_
motfi _TO_e| mivc | mivd | mpec to_AR | mOTF | mOTW| mOCF mOVF| mUVF | OOD_
_err m w uv
(g A zZ
Bits Field Name Description
(Format: binary)
Default: Ob
7 tfi
mo 0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_MFR_SPECIFIC(7)
(Format: binary)
Default: Ob
6 mprtcl_err 0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of SMB Protocol Error from the PMBus interface
module. One of 2 sources is STATUS_CML(1).
(Format: binary)
5 msmb_TO_err Default: Ob

0: No effect upon SMBALERT
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1: Masks SMBALERT assertion due to setting of SMB_TIMEOUT from the PMBus interface
module. One of 2 sources is STATUS_CML(1).

4 mivc

(Format: binary)
Default: Ob
0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_CML(7)

3 mivd

(Format: binary)
Default: Ob
0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_CML(6)

2 mpec

(Format: binary)
Default: Ob
0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_CML(5)

1 mmem

(Format: binary)
Default: Ob
0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_CML(4)

0 en_auto_ARA

(Format: binary)

Default: Ob

Enables auto Alert Response Address response. When this feature is enabled, the hardware
automatically masks any fault source currently set from re-asserting SMB_ALERT when this
device responds to an ARA on the PMBus. This prevents PMBus “bus hogging” in the case
of a persistent fault in a device that consistently wins ARA arbitration due to its device
address. In contrast, when this bit is cleared, immediate re-assertion of SMB_ALERT is
allowed in the event of a persistent fault and the responsibility is upon the host to mask
each source individually. When WRITE_PROTECT is set to 20h, 40h or 80h, en_auto_ARA is

enabled automatically.

7 mOTF

Functionality of mask bit:
(Format: binary)

Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_TEMPERATURE(7)

6 mOTW

Functionality of mask bit:
(Format: binary)

Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_TEMPERATURE(6)

5 mOCF

Functionality of mask bit:
(Format: binary)

Default: Ob

0: No effect upon SMBALERT

877 T

79 71



ATAZ

KT60-12D %%
DC/DC {1k e

1: Masks SMBALERT assertion due to setting of STATUS_IOUT(7)

mOCW

Functionality of mask bit:
(Format: binary)

Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_IOUT(5)

mOVF

Functionality of mask bit:
(Format: binary)

Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_VOUT(7)

mUVF

Functionality of mask bit:
(Format: binary)

Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_VOUT(4)

mPGOOD_Z

Functionality of mask bit:
(Format: binary)

Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_WORD(11)

mVIN_UV

Functionality of mask bit:
(Format: binary)

Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_BYTE(3)

MFR_SPECIFIC_30 (TEMP_OFFSET) (EFh)

Format Unsigned binary
This paged register is used for setting user selectable offset in the measured temperature. The specified offset value is
b o added to the post-math digital output. The new, post-offset, post-averaging temperature is used for READ_TEMP_2
escription
reporting and for temperature compensation of IOUT_CAL_GAIN for both reporting READ_IOUT, and
OC_FAULT_LIMIT/WARN threshold setting.
F800h
Default
The default power-up state can be changed using the STORE_USER commands.
r r r r r r/wE r r r r r r r r/wE r/wE r
7 6 3 4 3 2 1 0 7 6 3 4 3 2 1 0
Exponent Mantissa
Bits | Field Name | Description
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(Format: two’s complement)
This is the exponent for the linear format.

73 Exponent Default: 11111 (bin) -1 (dec) (LSB = 0.5 deg)
These default settings are not programmable.
(Format: two’s complement)

20 Defautt: 000 (bin) 0 (dec) (0 deg)

Mantissa

7.0 Minimum 7F8 =-8 x 0.5 deg = -4 deg

Maximum 006 = 6 x 0.5 deg = 3 deg

MFR_SPECIFIC_44 (DEVICE_CODE) (FCh)

Format Unsigned binary
Description The DEVICE_CODE command returns a 12-bit unique identifier code for the device and a 4-bit device revision code.
Default 01EOh
r r r r r r r r r r r r r
7 6 5 4 3 2 1 0 7 6 5 4 0
Bits Field Name Description
7.0 0000 0001 1110b : Device ID Code Identifier for the device
Identifier Code
7:4
3.0 Revision Code 0000b : Revision Code (first silicon starts at 0)

&
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