DC/DC ¥ isen iR
KD12S-40A #51 M O RN S UN®

o T NBETERE: 4.5-14VDC, & 5V. 12V ERABmA
o M ERIA: 0.6V-3.3VDC

® 40A it R

o SIEE @B ERE 3mV

® it SUKIKRZE 6 mVp—p, 0.6Vout, 100%lo

® PMBus #FiE{EHHY

T o T{EREEME: -40 Cto+85°C

@ ® WESIA 96.7%, 5Vin, 3.3Vout, 50%lo, #HiFEIX 4.5W
o E&mIZHH|. PGOOD. TimiME. FEhEILThAE

EHFRIP RoHS

® ASICs. FPGA. ARM

o &L EEE o HEMARE. Bt/ cERPIHEE
® Al S:32%5 o AWML, M. LR RIPINEE

® HHREIR
® BERE
o RERMETFRE

KD125-40A B—7(7El52 40A L5519 POL $ FHEREIR, TR LIEHE 4.5-14VDC BIFEMA EIEEE, FEFH# SV/I12V HAF
%, FHIEILIPEPEEH S [EFT PMBus 5 F155%), 1EEEHATER 0.6-3.3VDC BEAIHL ; FHETAE PMBUS  BISHX . TFEFEH),
PGOOD, zif#Me, AIHEILHITIEE, HREMAL/KE, LI/ KE, WMAIT0 B LEFRY, LY TEREANKE,
IEHRAXBIRIEIE S K ITHIFILITIRR, IR EHBESEERE. RHLXR. SaIENTEFFE.

E: OBEERKR LU, FERKAEN, RARZFA S8 FAE.

® j&jd PMBus #1THC & F1dsiE

ERIR
MNHBE o | AR M BERE o aUK
WE | RS VDO iR ) (mv) e (Vo=1.0VDC)
FRRME voo) _ R, WE, AEE
o =AE FRFR{E FRFRHEL
GeE1E)
12
= (0.6-1.8) 40
KD125-40A 575 30 +3 87.5% (Vo=1.0vDC) 12mVp—p
12 3.3
(7.5-14) 40
S

O E =R BRI 0.6V i, HERIARMAIAT I PMBus #R1E1ERS, ERUETR Tim AT IHEE.

W BR&E B

S5H Min. Max. B
VIN -0.3 15
NC. TRIM. PG. CTRL. SHARE3. SHARE1 -0.3 7
R VS-. VS+. DATA. SMBALERT#, CLK., SYNC. SHARE. SHARE2 -0.3 5.5 v
ADDRESS 0. ADDRESS 1 -0.3 3.6

E:

1LEBY “SATER" RATIEHENE, THESMEEERKATIR. KEETEERRPEEMT, SHENTEEETRSIEZN. AEEEERZUKM(GND)A
SEREME,

2. ZHIRER AN AT SMAA, NERMNMIHEIERNSHRNBIRRNE, ATRFERKHOREE, ABTEARIELZ, BREATIMARERANREMMARLIR,
HERMNIBIEMRIGZ (RAFEEHEFEHR 3BA) , BAREBIRNAER, REEANREL,

I 4= F1EHE #3 PR X 5]
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DC/DC ¥ isen iR
KD12S-40A #51 M O RN S UN®

B S4FH
B TEEH /85 Min. Typ. Max. ==y
MARESERE 4.5 12 14 VDG
B ESEE BN EBE S ES 0.6 - 3.3
RAMNER 100% 525k - 20.6 -
AR - - 40 A
MR AP EE
(RT3 PMBuUs 555 0.6-33 - %0 -
ZEENER FRAREINEEIE . 0%5a%k, Vo=0.6V - 30 - A
m,
(HEHR(FERE RFREINEEIE . 0%5%, Vo=3.3V - 220 -
WHEERE - 3 20
LA RE - 1 6 mV
AEERRE 1% 10%lo-100%lo Mix - 2 10
0.6VDC - 6 -
1.0vDC - 12 -
£ 40K &M 20MHz, M3 V-
i R R SUR &R z, FEWE 1 BVDC N 18 ~ mVp-p
3.3VvDC - 33 -
0.6VvDC - +18 +85
20MHz, FEMGE
1.0vDC - +36 +110
EIRAES 25%-75% S HMMER L, FRARIINFE mV
1.8VDC - +54 +150
Co=6x47uf+2x680uF+4x100uF
3.3vDC - +99 +240
BEZEBRE - +0.4 - %/°C
RARMEE - - 10000 uF
Vo=0.6VDC 79.4 814 -
Vo=1.0DC 85.5 87.5 -
PES Vin=12VDC, 100%f%; %
Vo=1.8VDC 89.7 91.7 -
Vo=3.3VDC 92 94.3 -
Vo=0.6VDC - 5.48 -
Vo=1.0VvDC - 5.71 -
RFE Vin=12VDC, 100%51%; w
Vo=1.8VDC - 6.52 -
Vo=3.3VDC - 7.98 -
HRERGER - 540 - KHz
EEZiR B 200 - 1500
G =BT 2.0 - - \
FT$h[E1 25 /SYNC RoE _ _ 0.8 v
BAONBOPTEE - - 100 ns
_ . SHEE GERT) 2.1 - 5
mFEITHI EIZ4E CTRL -
REEFE (EHR%) 0 - 0.5 v
— . SHET ERX) 2.1 - 5
gzl £ 55 CTRL -
REEFE GEHF) 0 - 0.5
FREHRE - 4,25 -
AR ERIP KA - 40 - \%
PMBus #§ <RI ESE 4.25 - 14
g E R P TRIM E{& - 800 - mV
it R ERIP TRIM E{& - 528 - mV

I 4= F1EHE #3 PR X 5]
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DC/DC ¥ isen iR
KD12S-40A #51 M O RN S UN®

mE R R - 130 - C
HIER Xk

E:

TLABERRBHFES, HFEFHAS—MCEXY, BREEXHSHMBROIIEMMELE. RIESTHRA, MBRABNERALE X TN, MEEREREXH,

AZE LT PMBus 159152, FEIE ERBRIEUEEET HFEHIEE;

2.5 AE BB, U EAEERITTSEEFEINE TR S

3FRIEH BV, BRI R 5B BT

4. BAEBAYA, U EMRMIER 1.0V iHid;

S.EYFRINE SRR RE, EXANES FAE #A;

65N EREI AT S| S SR G2t 50%RITT K .

7.3. 3V AT RIREL 7.5V R

mB T1iEs&H Min. Typ. Max. B
R ES4EE
TR - 130 - .
PMBus i@ E ET55EE 120 - 160
AR ERTP PMBus BT EERE 425 - 13.8 \%
PGOOD #5t%
PGOOD H{ERE -4 - 4 %
TN E R
HumimtieENETEE 0.5 - 45 v
Hunmt B EREBRE - 0.1 -
UMt ENEEE Vo=1V 08 - 0.8
Humimt e RnEsEE 0 - 50 A
RN HERNERE 10=20A, IOUT_CAL_GAIN=0.503mQ -640 - 640 mA
*: HLERAEN PMBus BFECEHAAE, HEKKERNBHEE.
BN R ERIP

Viven WAXEFBHEE EAE - 425 -

Vinern MK E KM E BRINE - 4 - y

Vivoutne WAXREFBEEEETEE 425 - 14
(V- MR E XM E AL ESEE 4 - 13.75

F: MAXRERIZEZDIREE 150mV A E.
W E/ RIEFRP

Vi inov Trim EEEHE BOAE - 800 - "

Vi Trim XJEHE BOAE - 528 -

e Tim EEEBEH 600mV, Tim BEREE] 800mV Z /I, F=@RXEIRE), BARHENTERPRES GifFXE) , Tim BEXE 800mV, #=m§i% X,
PGOOD

|- PGOOD =B FHIE BOAE - 642 -
Viww | PGOOD {RETFEIME RiA(E - 558 _ m
Vewo | PGOOD HMEREEREE 4 - 4 "
Vectyen PGOOD [E]ZEH % 15 28 45 mv
Recoon PGOOD PAIAR T~hirafE Vi =0V, Lop=5mA - 50 - o)
[P~ PGOOD 5|RHimELR Vi = 600 mV, Vi = 5V - _ 20 wA
PGOOD ZEjRA(E]
T BIAE - 2 - ms
CN=EER]nd=))
MORNSUN* S FI BE Y 32 PR A 5
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DC/DC #F15REE R

MORNSUN®

KD12S-40A #7%l

B T1ER M Min. Typ Max. By
THERE LR P DA B e 25 PR -40 - 85 .
HFHERE -656 - 125

HFIEEE ToERes 5 - 95 %RH
EI IEERE Tc<260°C, 217°CLAERIEIRAKN 605
SEFTErERTE] (MTBF) MIL-HDBK-217F@25°C 18957 - - k hours
BIREE - - 2000 m
Rz 10-150Hz, 5G, 0.75mm. along X, Y and Z
RS HMSL) IPC/JEDEC J-STD-020D. 1 MSL 3

SRFR PD 3

i¥: *SEPRRLA1EE%E IPC/JEDEC J-STD-020D.1 #Rif

SN FFiR

HER 33.00 x 22.10x 9.05 mm
EE 8.8g(yp)

BAEAR BRI SEHINS
2451

UTERE#— B E#Z (0.6V i, 25C)

BEVSHINBRE G

WEVsHEHHRE (Vout=0.6V)

100 100
95 95 —on
%0 %
85 85 ——12VIn
% 80 - o g @ ——1aVin
75 F # 75
B ool ® 5
65 65
60 60
85 - 55
50 L 1 1 1 1 1 1 1 50 1 1 1 1 1 1 1 1
5 6 7 8 9 10 M 12 1B 14 8 12 16 20 24 28 32 36 40
A (V) RO
REMETME (Vo=0.6V) B o _
:;g i
g9+ "
80
B g9 | o
fé 60 - =—==NC
ﬁ 50 [ 100LFM
= 40 _—
Hool 200LFM
% 0| =——300LFM
10 - ——400LFM L dme Qe iee o iow lwe e e be e lx e |
0 I I I 1 1 1 1 I S Eﬁ)\EE.E, ¢T: e E (200mV/div) ’ BHE] (10ms/div)
0 10 20 30 40 52 53 59 68 85
FEIRE ('C)
MORNSUN*® IS FEA R 3 SR A S
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DC/DC ¥ F =R R
KD125-40A 771

MORNSUN®

<

HHBSUR&MIER (10mV/div) , #35: 20MHz

T ERE S — M EBHERZ (1.0V i, 25C)

WERVSIABE GHH)

100
95
90 L
85
g 80
w7t
&
70 -
6‘5 -
60 |
55 -
% I S R I R
5 7 8 9 10 11 12 13 14
HMINBE (V)
BEESIHZ (Vo=1.0V)
110
100
~ 90
E
R 70
R g0} —nc
M g
) 100LFM
B 40 500M
E %0 —— 300LFM
¥ 20
1o —— 400LFM
0 1 1 1 1 1 1 1 1
15 30 50 51 5 60 75 77 85
ERE (C)
. [emam
UNENGRONENTNY NN N NG
WLSCRSIRA (10mV/div) , #%: 20MHz
MORNSUN*®

— 1.0V

xxxxx

T e T - T e . 2 s
BhAstaE (50mV/div) , 2A/us, 10A-30A-10A, ¥3E: 20MHz

100
95
90

80
75
70

BE (%)

60

50

WEVsHt f1 3 (Vout=1.0V)

—5Vin

= 12Vin

= 14Vin

s (A)

16 20 24 28 32 36 40

-

T MNEE,

4. B (S00mV/div) , REiE] (10ms/civ)

o

zzzzz

.....

I 4= F1EHE #3 PR X 5]
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DC/DC ¥ F =R R
KD125-40A 771

MORNSUN®

UTEREH— B E#Z (1.8V i, 25C)

100
95
90
85
80
75
70

W (%)

60

50

110
100
90
80
70

MHTIERBSEE (%)
8888

20

HRVSIANBE CGHEH)

6 7 8 9 10 11 12 13 14

AR (V)
mEREGEHZE (Vo=1.8V)

= NC
T00LFM
=== 200LFM
= 300LFM
— 400LFM

10 20 30 40 45 46 55 65 78 85
BERE (C)

— 1.8V

BE %)

100
95
90

80

75

70

60

50

BERVsHH 3 (Vout=1.8V)

il g —5Vin
ﬁ’ —12Vin

== 14Vin

4 8 12 16 20 24 28 32 36 40

MR ()

B WERE, 4; BARE (1000mV/dv) , i (10ms/div)

s
"

b ) ) , i ; ,
. N A N NN A N A /h A N /N
m\\'/ \\\’ NN \\”/ \\/ AW 4 N\’, \w'/,\\" W

/

SRR (10mV/dv) , 3. 20MHz

UTEREH#— B E#Z (3.3V i, 25C)

100
95
90
85
80
75
70
65
60
55
50

WL %)

MORNSUN*

WEVSHIARE (GHEH)

— 3 3\

HE (%)
88 3&33888

\\\\\ 6

100
95

iﬂ’fﬁ?‘z(SOmV/dlv) , 2A7us, | 10A-30A‘-10Am%7‘3%2‘: 26MHz

HBEVsHid fa# (Vout=3.3V)

[—

/_A —5Vin

- e 12ViN

i = 14Vin
1 1 1 L 1 1 1 1

4 8 12 16 20 24 28 32 36 40
MR (A)

I 4= F1EHE #3 PR X 5]
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DC/DC ¥ isen iR
KD12S-40A #51 M O RN S UN®

Bt (Vo=3.3V)
110
100
~ 90 |
E s}
R 70} ,
ﬁ 60 | =——NC l
g 0T 100LFM
B’ 40 ——o00fM
3';5 0 300trm
E 2}
0 | | | | | | | | I MNERE, 4. #wiHEE (1000mV/div) , BtE (10ms/div)
0 10 20 35 36 45 55 60 70 85
B (C)
e w <«
T bsokeaRa (10mV/div) , H%: 20MHz EhAsFiE (50mV/div) , 2A/us, 10A-30A-10A %3 20MHz

BN

ZRRFZIEAN—MEZREHER, DARE—MINRBTREESANSIMMLE, WBRERIRE; AT RMUMARELIR, #EHERKESR
HIFZE B A MK ESR MR/ RAWER.

WMRAT 4.5V AR AR, 1R TEHT:

a. BIRMNLIRIER E >4.5V;

B. XJFHium PCB layout ##: BIUERZED 40z, HEKXT Tcm, KE/ITF 5cm.

it SUR R A

BRARFBAMETUER A SRR AT R, F=RMHSE-BEASUR TR, RMEMSURSIEHFBRIARETX, BREMEEUR
FOEE A LURFFE— MR EIIRIE

EIUFR ESR BPE R SRR ESR MR/ BV AN EAR THREAAHNE, FEFKSMEEUSKE ESR. ATHREFEAY, #iX
3BT %% PCB % BN %%

MR

ZIERASHEE M, T RRHER 0-40A, MHEE 1.0VDC, 45-14VDC A, HEUERIEHL .

I 4= F1EHE #3 PR X 5]
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DC/DC ¥ isen iR
KD12S-40A #51 M O RN S UN®

1205 1.2050

1204 | 1.2040 [

1203 | 1.2030 [

1202 | 1.2020 F
g 1201 | 4_/ o 12010 /
E - ;11.2000—\
g 1199 51'1990 i

1198 #1.1980 [

o7 | 1.1970

1196 11960 1

10950 I——t—1 11—
s e e % 45 6 7 8 9 10 11 12 13 144
i BE W HANBE (VD
REETRE LMATRE

PMBus BiiEHE =

PMBus #ig#=

PMBus %4 GREBIE. BESEFERS) THZMHERR, ENEBUXLEZHFZTRRERNSHORSHE, BERIRSHLEGS), TEER
AEETHAET—MRRET . BRI eSS RIERR. EXMERt, data SHHERFMIEHMEIBOER. ZESHRTHRFITUE
RA

HiE=RH x2™

PMBus ik {3t
ER b, SR EE RG5O ME—RHbit, BiT ADDRESS 1 %1 ADDRESS O 3IBIFTHEIE 64 Ml (0-63) , HHEMFEA\itksl] (07) %= (U

TitFIRRE 08 63) MHNXIRE, B3IM—1 %, ADDRESS | 25 #F, ADDRESSO ZIXM#F, PMBus @{ERT, HRIREIFRA PMBus ik

fiL ‘Ob’ +ADDRESS 1+ADDRESS O, iiitig B HII -

HF EEREKQ)

0 8.45

1 16.2

2 25.5

3 374

4 54.9

5 84.5

6 133

7 200
i3m :
ADDRESS 1 £ 37.4K E2fH, ADDRESS O f&£F 37.4K E2PH, /\iftfI$1E N 33, SLhr EAHLE R 27 HutikiL
EFE:

1. % ADDRESS 1 #1 ADDRESS 1 SI#E[HAB T EE B, BIRRRASUENEN PMBus 154, LTS ERERIERN;
2, EREMBET 4SS PMBus it R IER, BIBRIAES ERFS.

BIREYFEHL A KA

RRIREFFALAN XA PMBus #MEHE <. ImIZHEHIS I BIFIMN R E 2 ENEF] (FTLLUED PMBus 15 S 1% B BHERFXHERAE)D .

EEE:
TINRBEBISEITIE R ERT B, RrgE G XL IRF B BIBF BER, REEXNEENBLERERREAAE, RRAFEAVITF, ITRERI KM LM,
P MRIREY FF R IR B (B s A EC B AR R HY B .

I 4= F1EHE #3 PR X 5]
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DC/DC 5k IR ®
KD12S-40A %751 M O RN S UN

RRATECE KB FIATIE], i TON_RISE PMBuUs #5$ M 600 us 2 9 ms FIIEACE, #AES ARG SHA. EERRBAEN, NEENHER

EMFERER, EAXERHBEFHNAT, XHBRRSSBTRFIFTXEIER. SARRRLABETSRE, EERTRAEREN, REERRL

BEANTEER. MLEASNARERATATS:

_ VourxCour

“ICAP JiitH R ST, BAIAA

VOUT ARREVML R E, BRIAV

‘COUT AR B AE, BfAF

1SS PMERIE B RIRE], Bfidys

HHEHFRERRE, THIRAELEARKABERMMEEAIREERZANAE—ERE. IBRIINKEVIATHENNRZE, BEYLA

25%.

AR MTAMER RN AN, FMRRERE R84 REE AR E.

SERGE . BEE SYNC

MODULE

@ SYNC

IL

r® GND

IR T KINE AT A S — N EHE ESEE N AR IMBAENES . W EERMSMBETHE SRR SYNC SIMIKTTH, HEpsbkppEHeES
MIEFRIBEINEB SYNC FSEK.

IAMERIZS M, BIREEBAF RIAETEIT, BI§ SYNC SIMIERE GND.

FFESRE R LUBIE SYNC 5IBI_ERISMERETEHEI 25 . TEPRIRIFER TIERT, SYNC ESHSIELMEF KINEM 415, , SINC ESw MR LTHEH

S50%HI SRR . SETFEERKT 2V, KEFEHER/NT 0.8V. SYNC #1SHARE2 % B EXNERRERFEX.

FERHIEIR

AR AR EFNERRE], AR ERLBEE EARBEREHERRE, EZESRE PMBus 5S4 ER.

LB ERE

Tim 5IEBERERIA S IREM KRB, ASEZRER 600 MVE0.5%.

I 4= F1EHE #3 PR X 5]
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DC/DC ¥ isen iR
KD12S-40A #51 M O RN S UN®

FB VOGSED HBIEKQ)
5 0.6 OPEN
R 0.9 40
1.0 30
1.2 20
AGND 15 13.33
1.8 10
12 33 4.4444
R2=R,,, (kKQ)=—"— 45 3.0791
Vo - VFB

FEIRAHI B E T LAfE A VREF_TRIM &y St TET, 2@ L RIEIER MFR_SPECIFIC_04 (VREF_TRIM) (D4h)iit AR, ELif+53E E7EH tH e £ A9-20%
2| 10%=i8, VREF_TRIM &p4i@E AR BIERNEEEE, $i#R2mV. 550 MARGINING F1 VREF_TRIM #E]BRHI 7 46t B & AT S Bl E-30%

F) 10% 8, FEETZERE.

KD12S-40A 7] LU LA T = F7 2HAE SERRAY 46 i FBLE -
» No output margin
Vis = VREF _ TRIM +0.6
* Margin High Voltage State
Vi =STEP _ VREF _MARGIN_HIGH + VREF _ TRIM +0.6
» Margin Low State
Vg =STEP _ VREF_MARGIN_LOW + VREF _ TRIM +0.6

» VIrim £ Trim S|BI_ER s E
« VREF_TRIM Rt ENRERE
+ VREF_MARGIN_HIGH 2#itH s E]EARAFREE LR

+ VREF_MARGIN_LOW 24t B8 [ AT i el & T BR

PGOOD
REAN Tim W EMEBE, ATFHIERETRERTEREEEEN. ERANTRE, PCOOD HAEN, HREMERE, NRMLBRER

PGOOD HIESEEA (PG_LOW Z PG_HIGH Z &) , PGOOD 5|t 2ms IERERH, HintisERL PGOOD EESEEMN, PGOOD 3R]
R ZE#h. PGOOD HESERE (PG_LOW #1 PG_HIGH) i#jd PMBus &< MFR_SPECIFIC_07(PCT_VOUT_FAULDPG_LIMIDZ & .

PGOOD #Fiw5IM, FshE 10K B,

c
4.

MR R OC

M REAP LAV AR ERMAN AR, —MAOERERE, ZS—MAOERERRSE. EREARR: 7 B8 7 X SRgHeEEHA

BiED , ERRRARKNAT, ZHRIERAFRMRE—E, RMERFREEERNERRIPEEERXT.

i R E /S E R VOUT UV/OV

B Tim SR ERVREE, ATIRMEM I EME KR, i E S ER 5 X ESE# £ PMBus 8¢ LR E.
B X ERPEFRFERERF—H.

flgan# IOUT_OC_FAULT_RESPONSE 5 R BN AR MEER, BAEXERFMN THABRREER, RIRERIFRBERBIEREAS

I 4= F1EHE #3 PR X 5]

TS 7aSN
Friatem.
i3
MORNSUN GUANGZHOU SCIENCE & TECHNOLOGY CO.LTD.
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DC/DC ¥ isen iR
KD12S-40A #51 M O RN S UN®

LM ERPEIEL SR, EFRIRFERS CNIL Uik, SMHdERERENHLEENE SN, ABERBHEREA B AHRHTER

I, SN SERERENEEEN, fHEERPFEER. ERIFHREAT, RIEMZER SHARET X SHARET 24 RAGMER 1 (4 &9 Tim1
R R E/BERRE, ERBEHNFSEN. EEESAESF MFR_SPECIFIC_07 (PCT_VOUT_FAULT_PG_LIMIT) (D7h) #1 (EOh)

MFR_SPECIFIC_16 (COMM_EEPROM_SPARE) &%,

‘

MAXERF VINUV
WA R FERIP B TEY IR E, BAETES VINON &1 VIN.OFF 54, BuARENBSMAEMTEA, XEESERIERER R A

FERLKE.

Em

siakell

RIRAIEBRIFTIEE, EUNEISTTESGTERIFS, AIRETE 120°CE| 160°CZ (8.

LAERIEH IC TRAPERT (160°C) , =4I IC B PWM X[, HEE THZE 140C/a, PWM EFE5].

Pt
ZERATEERRRATFET, BAFURHEEBHERURBRERATRST. BRAETZEIERSI WBEROAES, URREBRHITRR

kLI, ZERA—ERERY, EFETREER, BERFHKREMRTERNE Vin TR ERSIMEEEMNERNXR, BTN ERRE,
MIXE R TE.

TZIRIRTE 100" 100mm RRAR £, EERREEE A 300x 203 mm BIRUEF . HIMETBRIRFER 2 B ERAREH AT B0 L SN
ESpbR

R (L)

(R
X

Lwwipo L[

RR (T

iR
Mk PCE: 1001 00mm

SHARE1 #BE{E 2
EMRITR. WARE. METE. MERE. SRR, SHARED SIMSWAERIE, 15N, MRIERAY SHARE 3RS MM RIIE, 2%t

KM,

FTATE AR AT, SHARED EZZERL, EA—MBEEHIMEE SHARE #HR, EKERBSIRBEXA, MRBPEMEIREANBRE, MWAEHE

S|BIE SHARE] I#BME, ATTEHB-
I 4= F1EHE #3 PR X 5]
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DC/DC ¥ isen iR
KD12S-40A #51 M O RN S UN®

MR BARE 5% R E it E 8
RHER / TREERERSE | TREARELNE P BEETARHER %
AEAERE
BT R £ £ i%ﬁ’i’?fﬁ R
.
HEAEEE
e \ : . F T/
R R EEIRT £ el R
e ezl
BB R R R R R

mimtMERYE A AR E R RN
1. SR ERITIRAMERT

VouT
VS+ +
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OPERATION(O1h)
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CODE COMMAND NAME WORD/BYTE | DESCRIPTION: PMBus Command FACTORY DEFAULT VALUE

USER
WRITABLE

00h

PAGE Byte command lists in multiple output YES OXXX XXX0

Locates separate PMBus

environments

01lh OPERATION Byte the CONTROL pin. Set the output YES 0X00 00XX

Turn the unit on and off in
conjunction with the input from

voltage to the upper or lower
MARGIN VOLTAGES.

02h ON_OFF_CONFIG Byte . L YES XXX10110

Configures the combination of
CONTROL pin input and serial bus
commands needed to turn the
unit on and off. This includes how
the unit responds when power is
applied.

03h CLEAR_FAULTS Byte

Clears all fault status registers to
0x00. The "Unit is Off* bit in the
status byte is not cleared when
this command is issued.

YES! NONE

10h WRITE_PROTECT Byte

Prevents unwanted writes to the

. YES 000X XXXX
device.

15h STORE_USER_ALL Byte

Saves the current configuration
into the User Store. Note: This
command writes to Non-Volatile
Memory.

YES' NONE

16h RESTORE_USER_ALL Byte

Restores Store. all parameters to

1
the settings saved in the User YES NONE

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

20h VOUT_MODE Byte data format is linear with an No 00010111

Read-Only Mode Indicator. The

exponent of -9

35h VIN_ON Word at which the unit should YES 1111 0000 0001 0001

Sefts the value of the input voltage

start power conversion

36h VIN_OFF Word at which the unit should YES 1111 0000 0001 0000

Sefts the value of the input voltage

stop power conversion.

MORNSUN*
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Sets the ratio of the voltage at the
38h IOUT_CAL_GAIN Word current sense pins to the YES 1000 0000 0010 0001
sensed current.

3% IOUT_CAL_OFFSET Word Nulls any offsets in the output YES 1110 0000 0000 0000

current sensing circuit

Sets the value of the output
current, in amperes, that causes
46h IOUT_OC_FAULT_LIMIT Word the over-current detector to YES 1111 10000001 1110
indicate an over-current fault
condition.
Instructs the device on what
47h IOUT_OC_FAULT_RESPONSE Byte action fo take in response to 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 11111000 00110010

Over-current warning
4Fh OT_FAULT_LIMIT Word over-temperature fault threshold YES 0000 0000 1000 0010
5lh OT_WARN_LIMIT Word over-temperature warning YES 0000 0000 01111000

threshold

61h TON_RISE Word Target soft-start rise time YES 11100000 0010 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
7Eh STATUS_CML Byte Communication, memory, and No 0000 0000

logic fault status detail
80h STATUS_MFR_SPECIFIC Byte Manufacturer jgf;l'f'c fault status No 0000 0000
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 1111 000001100100
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
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 111X 000X
EOCh MFR_SPECIFIC_16 Word COMM_EEPROM_SPARE YES 1011 0001 x0x 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 0001

Paged and Common
E7h MFR_SPECIFIC_23 Word MASK_SMBALERT YES 0000 0000 0000 0000
EFh MFR_SPECIFIC_30 Word Temperature offset YES 1111 1000 0000 0000
FOh MFR_SPECIFIC_32 Word API options YES 0000 0000 0000 0000
FCh MFR_SPECIFIC_44 Word Device code, unique code foid No 0000 0001 1110 0000

part number

NOTE 1: No data bytes are sent, only the command code is sent.
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PAGE(OOh)
Format Unsigned binary intfeger
D . The PAGE command provides the ability o configure, control, and monitor through only one physical address both
escription .
channels (outputs) of the device.
Default OXXX XXX0 (binary)
PAGE
r/w r r r r r r/'w
7 6 5 4 3 2 0

PA X X X X X PO

Bifs Field Name | Description
00: (Default) Al commands address the first channel.
01: All commands address the second channel.

70 PA,PO 10: llegal input-ignore this write, take no action.
11: Al 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 integer

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 to 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 coommand 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.
Default 0X0000XX (binary)
r/'w r r/'w r/'w r/'w r/'w r
7 6 5 4 3 2 0
On 0 Margin 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 thaf
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:
7 on 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 CNIL_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 Faulf)
Note: Any values written to read-only registers are ignored.
10 X XX: Default
' Xindicates writes are ignored and reads are 0. Any values written to read-only registers are ignored.
MORNSUN* 4 T EE RS 3% SR A 5]
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ON_OFF_CONFIG (02h)

Format Unsigned binary integer
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 to 0.
Description | In order fo 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. 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
Description | the CNTL1 pin should also clear page 1 (channel 2) fault status bits and related smbalert state. (The is recommendation is
to tie together CNTL1 pins of both devices in a multi-phase configuration).
Default XXX10110 (binary)
The default power-up state can be changed using the STORE_USER_ALL command.
r/wt r/wE r/wt r/wE r
7 6 5 4 3 2 1 0
X X X pu cmd cpr pol cpa
Bifs Field Name | Description
7:5 X Xindicates writes are ignored and reads are 0.
(Format: binary)
Sets the default to either operate any fime power is present or for the CTRL 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.
4 pu 0: Device powers up any time power is present regardless of state of the CONTROL pin.
1: (Default) Device does not power up until commanded by the CNTL_EN pin and/or OPERATION
command as programmed in bits (3:0) of the ON_OFF_CONFIG register.
(Format: binary)
The cmd bit controls how the device responds to commands received via the serial PMBus. This
3 cmd 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.
(Format: binary)
Set the CNITL_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 CNITL_EN pin:
0: Device ignores the CNTL_EN pin, i.e., CTRL is controlled only by the OPERATION command
1: (Default) The device output is enabled if:
2 cpr 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.
(Format: binary)
Polarity of the CONTROL pin
1 | 1: (Default) CONTROL pin is active high
po 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.
(Format: binary)
0 Sets CONTROL pin action when commanding the unit to turn off.
cpa 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.

MORNSUN®
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CLEAR_FAULTS (03h)
Format N/A

CLEAR_FAULTS is a paged command. In order to issue this command for channel 1 of the device, PAGE must be set to 0.
In order to issue this coommand 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.
Description | 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 shallimmediately be set again and the host nofified by the usual means.

Bits Field Name | Description
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 commands 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/wE
7 6 5 4 3 2 1 0
bit7 bité bits X X X X X
Bits Field Name Description
(Format: binary)
7 bit7 0: (Default) See table below.
1: Disable all writes except for the WRITE_PROTECT command. (bit5 and bité must be 0 to be valid
data)
(Format: binary)
6 Bit6 0: (Default) See table below.
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)
5 Bit5 0: (Default) See table below.
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)
40 X Xindicates writes are ignored and reads are 0.
' 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
1000 0000 Disables all WRITES except to the WRITE_PROTECT command.
0100 0000 Disables all WRITES except to the WRITE_PROTECT, OPERATION, and PAGE commandis.
Disables all WRITES except to the WRITE_PROTECT, OPERATION, PAGE, and ON_OFF_CONFIG
00100000 commands.
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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 storage 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 recommmended
to turn the device output off before issuing this command.

Bits Field Name Description
7.0 No data bytes are sent, only the commmand 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)
Maximum supported bus speed is 400 kHz.
6:5 SPD
01: Default
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.
80 R q Reserved bits.
' SSeVES | 0000: Defaut

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
Descriotion Mode and 5-bit parameter, as shown below.
P 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)

MORNSUN*
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r r r r r
7 6 5 2 0
Mode Exponent
Bits Field Name Description
7.5 Mod (Format: binary)
' ode 000: (Default) Linear Format
(Format: two’s SHARE3lement 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:

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.

4.25(default) 45 475 5 5.25 5.5 5.76
6 6.25 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
Attempts to write values outside of the acceptable range are treated 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 asserfed. Additionally, the value of

The default setting results in a real VIN_ON of 4.25 V

Default
The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r/wE r/wk r/wE r/wE r/wE r/wE | r/wE
6 5 4 3 2 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description
(Format: two’s SHARE3lement)
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 SHARE3lement)
This is the Mantissa for the linear format.
2:0 Manti Default: 000 0001 0001 (bin) 17 (dec) (equivalent VIN_ON voltage = 4.25 V)
7.0 aniissa 1 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) 4,25 4.5 4,75 5 5.25 5.5
5.75 6 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 10.75 11.25 11.75 12.25
12.75 13.75 14.75 16.75
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Format

Linear

Description

Attempts to write values outside of the acceptable range are treated 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.

Additionally, the value of VIN_OFF remains unchanged. Maintaining values within - “acceptable range”
that writes to VIN_OFF should not attempt to set its value equal to or higher than that of VIN_ON.

also indicates

Default

The default setting results in a real VIN_OFF of 4 V
The default power-up state can be changed using the STORE_USER commands.

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

]

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 SHARE3lement)

This is the exponent for the linear format.

Default: 11110 (bin) -2 (dec)

These default settings are not programmable.

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

Exponent

2.0
7.0

(Format: two’s SHARE3lement)

This is the linear format Mantissa.

Default: 000 0001 0000 (bin) 16 (dec) (equivalent VIN_OFF voltage =4 V)
Minimum: 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.

Mantissa

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
51526 1 Q.Therangeis 0.244to 7.747 mQ.
The IOUT_CAL_GAIN needs to be set to 0.5 mQ 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 to 11
Default The default setting results in a real IOUT_CAL_GAIN of 0.5035 m Q. The default power-up state can be changed
using the STORE_USER commands.
r r r r r r r r/wt r/wt r/wE r/wE r/wt r/wt r/wt r/wt r/wE
6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa

MORNSUN®
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Bits

Field Name

Description

7:3

(Format: two’s SHARE3lement)

This is the exponent for the linear format.

Default: 10000 (bin) - 16 (dec) (15.26 u Q)

These default settings are not programmable.

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

Exponent

2.0
7:0

(Format: two’s SHARE3lement)

This is the linear format Mantissa.

Default: 000 0010 0001 (bin) 32 (dec) (32X 15.26 1 Q =0.5035mQ)
Minimum 016 (dec) = 16X 1526 1 Q =0.244mQ

Maximum 508 (dec) =508 X 15226 p Q =7.747mQ

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

Mantissa

IOUT_CAL_OFFSET (39h)

Format Linear
The IOUT_CAL_OFFSET is used to SHARE3ensate 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 to -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 results in 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 fo the sign bit. IOUT_CAL_OFFSET is a paged register. In order o 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, PAGE(7).(0)
Description | Must be set to 01. For simultaneous access of channels 1 and 2, PAGE(7),(0) 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 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 PAGEOQ value are 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 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/wE r r r r 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
(Format: two’s SHARE3lement)
This is the exponent for the linear format.
7:3 Exponent Default: 11100 (bin) -4 (dec) (sb = 62.5 mA)
These default settings are not programmable.
Note: Any values written to read-only registers are ignored.
(Format: two’s SHARE3lement)
This is the linear format Mantissa.
2:0 This is the linear format Mantissa.
' Mantissa .
7.0 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.
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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
fosetthe ’ 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 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 (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 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 SLAVE channel command results in a NACK’d command and the reporting of an IVC fault
and triggering of SMB_ALERT.

1111 10000011 0010 (binary)
Default The default setting results in a real IOUT_OC_FAULT_LIMIT of 25 A.
The default power-up state can be changed using the STORE_USER commands.

Description

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 o) 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name | Description

(Format: two’s SHARE3lement)

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.

(Format: two’s SHARE3lement)

Default: 000 0011 0010 (bin) 50 (dec) (equivalent analog OC =25 A)
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.

2.0
7.0

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:

 Sets the OCF bit in the STATUS_BYTE register

¢ Sets the OCFW and OCEF bits in the STATUS_WORD register

o Setfs the OCF and OCW bits in the STATUS_IOUT register

o Asserts SMB_ALERT, and nofifies 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 fime delay units in response to an over current
or Vout under-voltage fault.

Description | |OUT_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 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.

MORNSUN GUANGZHOU SCIENCE & TECHNOLOGY CO.LTD.
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Default 00000111 (binary)
The default power-up state can be changed using the STORE_USER commands.
r/wEk r/wE r/wEk r r
7 6 5 4 3 2 1 0
0 RS(2) RS(1) RS(0) 1 1 1
Bits Field Name Description
76 0 Default: XX (X indicates writes are ignored and reads are 0)

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

(Format: binary)

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.).

5:3 RS(2:0) 111: A one value for the Retry Setting indicates that the unit goes through a normal startup (Wait —
SoftStart) continuously, without limitation, until it is commmanded off or bias power

is removed or another 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.

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

2 1
0 Note: Any values written to read-only registers are ignored.

IOUT_OC_WARN_LIMIT (4Ah)
Format Literal (5-bit two’s SHARE3lement exponent, 11-bit two’s SHARE3lement 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 Sefs the OTHER bit in the STATUS_BYTE register

o Sets the OCFW bit in the STATUS_WORD register

o Set the OCW bit in the STATUS_IOUT register

o 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 K12DT-60A device, PAGE
must be set to 0. In order to access this register for channel 2 of the K12DT-60A controller, 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: 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 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.

111110000010 1110 (binary)

Default The default setting results in a real IOUT_OC_WARN_LIMIT of 23 A.
The default power-up state can be changed using the STORE_USER commands.

Description

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

(Format: two’s SHARE3lement)

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.

(Format: two’s SHARE3lement)

This is the Mantissa for the linear format.

Output over current retry setting

Mantissa Default: 000 0010 1110 (bin) 46 (dec) (analog OC Warning = 23 A)
Minirnum: 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.

2.0
7:0

OT_FAULT_LIMIT (4Fh)
Format Literal (6-bit two’s SHARE3 lement exponent, 11-bit two’s SHARE3 lement 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:

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

o Set the OTF and OTW bits in the STATUS_TEMPERATURE register

» Notify the host (Asserts SMB_ALERT)

» 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
Description | and 2, PAGE command must be sef fo 11.

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 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 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_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 10000010 (binary)
Default | The default setting results in a real OT_FAULT_LIMIT of 130° C.

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

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

(Format: two’s SHARE3lement)

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 SHARE3lement)

This is the Mantissa for the linear format.

2:0 Mantissa Default: 000 10000010 (bin) 130 (dec) (130° C)

7.0 Minirnum: 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.
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Table. OT_FAULT THRESHOLD Settings

TEMPERATURE OT_FAULT_THRESHOLD TEMPERATURE OTfﬁﬁg;LgEgET
D (C BIN) C) e
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
155 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 (5lh)
Format Literal (5-bit two’s SHARE3lement exponent, 11-bit two’s SHARE3lement mantissa)
The OT_WARN_LIMIT command sets the value of the temperature, in degrees Celcius, which causes an
over-temperature warning condition.
o Sets the OTFW bit in the STATUS_BYTE register and STATUS_WORD register
o Sets the OTW bit in the STATUS_TEMPERATURE register
» Notifies the host (Asserts SMB_ALERT)

OT_WARN_LIMIT 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.

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 o 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 01111000 (binary)
Default The default setting results in a real OT_WARN_LIMIT of 120° C.
The default power-up state can be changed using the STORE_USER commands.

Description

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

(Format: two’s SHARE3lement)

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 SHARE3lement)

This is the Mantissa for the linear format.

2.0 Mantissa Default: 000 01111000 (bin) 120 (dec) (120° C)

7:0 Minimum: 000 0110 0100 (bin) 100 (dec) (100° C)
Maxirum: 000 1000 1100 (bin) 140 (dec) (140° C)

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

OT_FAULT RESET

TEMPERATURE OT_FAULT_THRESHOLD TEMPERATURE
) C BIN) o TH?(I;ESBT'\?)LD
100 01100100 80 1010000
105 01101001 85 1010101
110 01101110 9 1011010
15 01110011 95 1011111
120 01111000 100 1100100
125 01111101 105 1101001
130 10000010 110 1101110
135 10000111 15 1110011
140 10001100 120 1111000

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

TON_RISE (61h)

Format Linear

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 fransition of the reference VREF (either due to VREF_TRIM or STEP_VREF_MARGIN_HIGH/
STEP_VREF_MARGIN_LOW commands), when this transition 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.

Description
P 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 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 (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
ul
The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r r/wE r/wt r/wt r/wE r/wEt r/wE r/wt 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 SHARE3lement)

This is the exponent for the linear format.

7:3 Exponent Default: 11100 (bin) -4 (dec) (62.5 us)

These default settings are not programmable.

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

(Format: two’s SHARE3lement)
This is the Mantissa for the linear format.
2:0 Default: 000 0110 0000 (bin) 43 (dec) (equivalent to 6 ms)

7:0 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
0.9 000 0000 1110
1.2 000 0001 0011
1.8 000 0001 1101
2.7 000 0010 1011
4.2 000 0100 0011

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 summary 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 to access this
register for channel 2 of the device, PAGE must be set fo 1. For simultaneous access of channels 1 and 2, PAGE command
must be sefto 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 O 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)
6 5 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
(= VOUT_QV 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 PAGEOQ. For PAGE1, this bit is O.
3 VIN-WV | 1his bit 1s masked before soft-start s finished.
0: (Default) An input under-voltage fault has not occurred.
1: An input under-voltage fault has occurred.
MORNSUN* 4 T EE RS 3% SR A 5]
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(= TEMPERATURE in PMBus Specification)

(Format: binary)

Over-Temperature Fault/warning

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.

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.

2 OTFW

1 cmi

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 o 1. If PAGE command is set to 11, then PAGE 0
of the status register is read.
Descriotion The STATUS_WORD also reports a power good fault.
ipti
P 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)
7 VF

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.

(= IOUT/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
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(= MFR in the PMBus Specification)

(Format: binary)

Internal thermal fault (from bandgap)
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)
(Format: binary)
Power Good Fault (in effect, Power Good Indication - Inverted)

4 MFR

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

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
Descriotion then communicates these faults to the host through its serial commmunication channel.
ipfi
P STATUS_VOUT 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 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_O7 (D7h). If the channel is configured as a slave this
bit are set to 0 (this bit is only reflected in the master). The UV fault indicates only an under-voltage

4 UVF condition at the Trim pin and may not necessarily reflect an over-current situation. However, during an
output crowbar short condition, the Trimm 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
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
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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 1 0
OCF 0 ocw 0 0 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
(= 10UT OC Warning in the PMBus Specification)
(Format: binary)
Output Over-Current Warning
5 ocw 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.
4.0 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
temperature related faults.
Description STATUS_TEMPERATURE 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 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 0
OTF oW 0 0 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 OTW Over-Temperature Warning
0: (Default) A temperature warning has not occurred.

1: A temperature warning has occurred.
5.0 0 Default: 0
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STATUS_CML (7Eh)

Format Unsigned binary

Description The STATUS_ CML command returns one byte containing PMBus serial communication faults.
Default 00000000 (binary)

7 6 ) 4 3 2 1 0
ive ivd pec mem 0 0 oth 0
Bits 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 Commmand Received.

An attempt to write an invalid PAGE 1 SLAVE channel commmand 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)

(Format: binary)

6 ivd Invalid or unsupported data Received

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

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

4 mem

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

chil_sps_SHARE | ch2_sps_SHARE
1 1

offi X X ivaddr chl_slave ch2_slave
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Bits

Field Name

Description

offi

(Format: binary)
Over temperature fault internal.

This bit is required to distinguish an over temperature fault internal to the device from an external
temperature fault.

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

6:5

Default: 0

ivaddr

(Format: binary)
Invalid PMBus address

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)

ch1_sps_SHARE
1

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

This bit reports that the smart power-stage has declared a fault (either over-current or
over-temperature) .

0: (Default)

ch2_sps_SHARE
1

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

This bit reports that the smart power-stage has declared a fault (either over-current or
over-temperature) .

0: (Default)

chl_slave

(Format: binary)
Channel 1 Slave

This bit is set when channel 1 is configured as a slave channel (by pulling Tim1 > 2.5 V before
power-up). It is only used for infernal read purposes and does not trigger SMBLERT.

0: (Default)

ch2_slave

(Format: binary)
Channel 2 Slave

This bit is set when channel 2 is configured as a slave channel (by pulling Tim2 > 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 25onent
Description | READ_VOUT is 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 000Ch
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 6 5 4 3 2 1
Mantissa
Bits Field Name | Description
(Format: unsigned binary)
20 0 Mant This is the Mantissa for the linear format.
: ANTSSA | befautt: 0000 0000 0000 0000 (bin) O (dec)
Note: Any values written to read-only registers are ignored.
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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 SHARE3uted 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 1o 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 5 4 3 2 1
Exponent Mantissa
Bits Field Name Description
(Format: two’s SHARE3lement)
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 SHARE3lement)
§fg Mantissa | Defauit: 000 00000000 (bin) 0 (dec)
Note: Any values written fo read-only registers are ignored.

READ_TEMPERATURE_2 (8Eh)

Format Linear
. The READ_TEMPERATURE_2 command returns the temperature in degrees Celsius of the current channel specified by the
Description
PAGE command.
Default FO64h
r r r r r r r r r r r r r r r r
6 5 4 3 2 1 0 5 4 3 2 1
Exponent Mantissa
Bits Field Name | Description
(Format: two’s SHARE3lement)
This is the exponent for the linear format.
7:3 Exponent Default: 11110 (bin) -2 (dec)0.25° C
These default settings are not programmable.
Note: Any values written to read-only registers are ignored.
(Format: two’s SHARE3lement)
§58 Mantissa | Defautt: 000 0110 0100 (bin) 100 (dec)
' Note: Any values written to read-only registers are ignored.

PMBus_REVISION (98h)

Format Linear
Descriotion The PMBus_REVISION command returns the revision of the PMBus to which the device is SHARE3liant. The device is
P SHARESliant to revision 1.1 of the PMBus specification.
Default 00010001b
r/wE r/wE r/wE r/wE r/wE r/wEt r/wE r/wE r/wE r/wE r/wE r/wE r/wEt r/wE r/wEt r/wE
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
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Bits Field Name | Description
7:0 / /
MFR_SPECIFIC_00 (DOh)
Format Unsigned binary
Description The MFR_SPECIFIC_0O0 register is dedicated as a user scratch pad
0000h
Default
The default power-up state can be changed using the STORE_USER commands.
r/wt r/wt r/wE r/wE r/wE r/wE r/wE r/wt r/wt r/wE r/wE r/wt r/wE r/wt r/wE | r/wE
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

Description

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 2mV

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
60mV 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
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 SHARE3lement 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.

Default

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

r/wE r

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

7 6

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

Bits

Field Name Description

7.0

(Format: binary)

Default: 0000 0000 (bin)

Minimum: 1111 1111 (bin) (sign extended)

Maximunm: 0000 0000 (bin) (sign extended)

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

High Byte

7.0

(Format: binary)

Default: 0000 0000 (bin) 0 (dec) 0 mV

Minimnum: 1100 0100 (bin) -60 (dec) (=120 mV) (sign extended, twos SHARE3liment)
Maximum: 0001 1110 (bin) 30 (dec) (60 mV)

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

Low Byte

MORNSUN®
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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 shiffing the
reference higher. When the OPERATION command is set to Margin High, the reference increases by the voltage (in mV)
indicated by this command.

Thus, the changed reference is given by:
VREF = 600 mV + (VREF_TRIM + STEP_VREF_MARGIN_HIGH) X 2mV
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 commands, 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
Description | 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 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 atf 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 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 commmand 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 programmmed 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 command and the
reporting of an IVC fault and triggering of SMB_ALERT.

0000 0000 0001 1110 (binary)

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 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) (O mV)

Maximum: 0001 1110 (bin) 30 (dec) (60 mV = 10% percent)
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MFR_SPECIFIC_06 (STEP_VREF_MARGIN_LOW) (D6h)

Format

Linear

Description

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.

Thus, the changed reference is given by: VREF = 600 mV + (VREF_TRIM + STEP_VOUT_MARGIN_LOW) X 2 mV .The
maximum range is 0 to - 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
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 fransition 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 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 write the SLAVE channel command results in a NACK’d command and the reporting of an IVC fault and
triggering of SMB_ALERT.

Default

11111111 1110 0010 (binary)
The default power-up state can be changed using the STORE_USER commands.

r/wEt r

—
*
—
*
—
*
—
*

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

7 6

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

Bits

Field Name | Description

7.0

(Format: binary)

Default: 1111 1111 (bin) (msb is sign bit)

Minimum: 1111 1111 (bin) (sign extended)

Maximum: 0000 0000 (bin)

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

High Byte

7.0

(Format: two’s SHARE3lement)

This specifies a negative offset voltage on to default VREF.

Default: 11100010 (bin) -30 (dec) (<60 mV = -10% percent)

Minimum: 1100 0100 (bin) -60 (dec) (-120 mV = -20% percent)

Maximum: 0000 0000 (bin) 0 (dec) (O mV)

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

Low Byte

MFR_SPECIFIC_07 (PCT_VOUT_FAULT_PG_LIMIT) (D7h)

Format

Unsigned binary integer

Description

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

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 setfo 11.

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 commmand 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.

Default

XXXX XX10 (binary)
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
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, QV 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

PE() | PCO %) %) %) ) mV) | SETING

0 0 ~168 “125 12.5 16.8

0 1 “120 ~70 7.0 12.0 .

1 0 290 -230 7.0 16.8 n/a Tracking

1 1 2290 2230 7.0 12.0

0 0 ~168 “125 12,5 800

0 1 ~120 70 7.0 700 ,

1 0 ~290 -230 7.0 N/A 800 Fixed

1 1 ~290 ~230 7.0 700

MFR_SPECIFIC_08 (SEQUENCE_TON_TOFF_DELAY) (D8h)
Format Unsigned binary integer

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

Description
P 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 to the minimum value of 50 u 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.
111X 000X (binary)
Default .
The default power-up state can be changed using the STORE_USER commands.
r/wE r/wE r/wt r r/wE r/wE r/wE
7 6 5 4 3 2 1
TON_DEL<2:0> X TOFF_DEL<2:0> X
Bits Field Name Description

(Format: binary)

Default: 111b

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 18.9 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
I H BT IX R X 5]
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Table . Delay Time Ratios

TON_DEL<2:0> DELAY TIME RATIO
TOFF_DEL<2:0> (MULTIPLE OF TON_RISE)

000 0
001
010
011
100
101
110
111

—_

N| oo~ |[w|DN

NOTE:

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

MFR_SPECIFIC_16 (COMM_EEPROM_SPARE)(EOh)

Format Unsigned binary
. This register contains EEPROM backed bits brought out to the top of the digital block 1O for possible future use by analog
Description . -
or digital circuits
Default 10110001 xxxx x011 (binary)
The default power-up state can be changed using the STORE_USER commands.
COMM_EEPROM_SPARE
r/wE r/wE r/wE r/wE 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
7 6 5 4 3 2 1 0
Bits Field Name Description
(format: binary, access: read/write)
Default: 1b
15 PGOOD_DLY_EN
PGOOQOD Delay Enable
This bit, when high, enable 2-ms delay for PGOOD detection during startup.
(format: binary, access: read/write)
Default: Ob
14 DIS APl CNT Disables 3-clock count for APl valley 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 APl-valley function can remain active only 3 consecutive clock cycles
before being inactive for another 3 clocks.
(Format: binary, access: read/write)
Default: 1b
13 FIX_OVP_EN Enable fixed output voltage OV protection
This bit, when high, enables fixed OV protection circuitry that is active after the BP3 and BPS
voltage comes up. When the bit is low, tracking OV protection is enabled instead and in this
case, OV protection is enabled only after the soft-start sequence has SHARE3leted.
MORNSUN* 4 T EE RS 3% SR A 5]
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(Format: binary, access: read/write)
Default: 1b
Disable pre-bias initiation after soft-start sequence has SHARE3leted.

This bit affects the PWM signal only during prebias startup. When this bit is high, PWM switching
begins only if the SHARE3 voltage is higher than the PWM ramp valley. When this bit is low, PWM
switching is forced o begin after soft-start sequence has SHARE3leted, even when the SHARE3
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)

12 DIS_SSPB

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/wE 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_SHARE1 EN_SPS
r r r r r r r/wt r/w
SMB_OV msps_SHARE1
Bits Field Name Description
(Format: binary)
Default: Ob
Temperature SHARE3ensation override
7 TCO

0: OCF, OCW thresholds and current measurements are temp SHARE3ensated
1: Temperature SHARE3ensation 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
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: 1b

2 en_adc_ctl Enable ADC Control Bit.

0: Disable ADC operation.
1: Enable ADC operation.

(Format: binary)

Default: 1b

Enable fault input from Smart power stage

1 EN_TSNS_SHARE1 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.

I 4= F1EHE #3 PR X 5]

MORNSUN"
MORNSUN GUANGZHOU SCIENCE & TECHNOLOGY CO.LTD.



DC/DC #F =R R
KD125-40A 771 MORNSUN"

(Format: binary)
Default: 1b (forbid change)

0 EN_SPS

7:2 Note: Any values written 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
only on page 0; the page 1 bit is not used).

0: SMBALERT functions normally
1: SMBALERT reports only OV_FAULT

1 SMB_OV

(Format: binary)

Default: Ob

(PAGE scope)

0 msps_SHARE1 0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_MFR_SPECIFIC(3) /
STATUS_MFR_SPECIFIC(2) (corresponding to the CH1_SPS_SHARE1 and CH2_SPS_SHARE1
respectively).

MFR _SPECIFIC_22 (PWM_OSC_SELECT) (E6h)

Format Unsigned binary
. This register is used for setting user selectable PWM phase configuration (sync enable, direction of frequency
Description o . ) . :
synchronization pulses - in or out - in a master channel and number of phases) in a multi-phase system.
0001h
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 r/wE r/wt r/wE r/wE | r/wE
7 6 5 4 3 2 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 fo the
EEPROM and then reboot the device via power down for the new value to take effect.

2. If channel 1 is 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
43 SYNC_MODE<1:0> zero signdls. In a case of slave channel 1, any attempt to write a "0" fo either one or both
bits are treated 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)

I 4= F1EHE #3 PR X 5]
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(Format: binary)

Default: Ob

Synchronization enable

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

1: Synchronization is enabled

2 ENSYNC

(Format: binary)
Default: 01b
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.

2. If channel 1 is 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)

1.0 PHASE

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.

A90° phase shiff can be achieved between dll four phases at all other configurations listed in the table. SYNC pins of two devices need to be connected,
and SHARE2 pins of two devices need to be connected.

Table. Phase Configurationst”

PHASE MASITER 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 11
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
EEPROM at one time and then reboot the device for the new value to take effect.
(2) For dll other configurations listed in the table, follow these steps to program two devices to avoid potential damage.

1. Set ENSYNC to O on each device.

2. Program SYNC_MODE and PHASE correctly af 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.
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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 signal. 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
lower 8 bits of this register are (00h) PAGE dependent and controls or reflects the currently selected page.

Description
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 fo 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/wk r/wE r/wk r/wk 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
mprtcl msmbo mme en_au mOC mPG mVIN
motfi _TO_e| mivc | mivd | mpec to_AR | mOTF | mOTW| mOCF mOVF| mUVF | OOD_ -
_ermr " m A w 7 uv
Bits Field Name Description
(Format: binary)
Default: Ob
7 moffi
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)
Default: Ob
5 msmib_TO_err 0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setfting of SMB_TIMEOUT from the PMBus interface
module. One of 2 sources is STATUS_CML(1).
(Format: binary)
) Default: Ob
4 mivc
0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_CML(7)
(Format: binary)
. Default: Ob
3 mivd
0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_CML(6)
(Format: binary)
Default: Ob
2 mpec
0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_CML(5)
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(Format: binary)

Default: 0b

0: No effect upon SMBALERT

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

1 mmem

(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

0 on_auto_ARA 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
adllowed in the event of a persistent fault and the responsibility is upon the host to mask
each source individually. When WRITE_PROTECT is set o 20h, 40h or 80h, en_auto_ARA is

enabled automatically.

Functionality of mask bit:
(Format: binary)
7 mOTF Default: 0b

0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_TEMPERATURE(7)

Functionality of mask bit:
(Format: binary)
6 mOTW Default: 0b

0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_TEMPERATURE (6)

Functionality of mask bit:
(Format: binary)
5 mOCF Default: Ob

0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_IOUT(7)

Functionality of mask bit:
(Format: binary)
4 mOCW Default: Ob

0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_IOUT(5)

Functiondlity of mask bit:
(Format: binary)
3 mOVF Default: 0b

0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_VOUT(7)

Functiondlity of mask bit:
(Format: binary)
2 mUVF Default: 0b

0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_VOUT(4)
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Functionality of mask bit:

(Format: binary)
1 mPGOOD_Z Default: Ob

0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_WORD(11)

Functiondlity of mask bit:
(Format: binary)
0 mVIN_UV 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 ot 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 SHARE3ensation 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 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description
(Format: two’s SHARE3lement)
This is the exponent for the linear format.
7:3 Exponent
Default: 11111 (bin) -1 (dec) (LSB = 0.5 deg)
These default settings are not programmable.
(Format: two’s SHARE3lement)
2.0 ) Default: 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_32 (API_OPTIONS) (FOh)

Format Unsigned binary

Description This paged, user-accessible register is used for setting the API SHARE3arator thresholds and other related options.
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/wE r/wE r/wEt r/wEt r/wE r/wE
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
API_VAL_HIGH API_VAL_EN API_AVG | API_EN API_SET<1:0>
MORNSUN"® NS H A ERAS
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Bits Field Name Description
7.0 Note: Any values written to read-only registers are ignored.
7:6
(Format: binary)
Default: 0b
5 API_VAL_HIGH APl valley high threshold

When this bit is high, the detection threshold for the API valley circuit is increased to

approximately 100 mV from the default value of 50 mV.

(Format: binary)

Default: 0Ob

APl valley enable

4 APL VAL EN When this bit is high, API valley circuit is enabled to improve load-dump transient response.
When the SHARE3 voltage drops suddenly during load-dump and the variation of SHARE3
voltage exceeds the threshold, the API valley function is friggered. As a result, both
high-side and low-side switches are turned off to force the load current go through the

body diode of low-side switch to reduce output voltage spike.

(Format: binary)

Default: 0Ob

3 API_AVG APl average mode

When this bit is high, API circuit uses average value of SHARES instead of peak value for

threshold detection.

(Format: binary)

Default: 0Ob

APl enable

When this bit is high, API circuit is enabled to improve load step-up transient response.

2 APLLEN When the SHARE3 voltage goes high suddenly during load step-up and the variation of
SHARES3 voltage exceeds the threshold, the API function is friggered. As a result, additional
pulses are injected to reduce output voltage dip

0: APl is disabled

1: APl is enabled

(Format: binary)

Default: 00b

API SHARE3arator threshold setting

This Is a 2-bit user setting for selecting the appropriate APl SHARE3arator threshold.
00: 35 mV

01: 60 mV

10: 85 mV

11: 110 mV

1.0 AP|_SET<1:0>

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

E:

LEBRERFESN (FRESEERER) , B8KE8%KS: 58220084;

2 BRAFMGEERNREEE, HHREEE TN,

3. BR4FFRIRERSN, AFMETAIEIAEE Ta=25°C, A <75%RH, FRFRIINEEEFIES HEE SEET G,
A K FHRFA BRI TR RIER QR R ARE;

S.H AR mE, BRAFERTEERARRARAAR;

6. FEISREREM: W RS

7. 3% mIRE R HIRR 19014001 RABAFEEREMN D LER, FRXBEHERIAMLE,

I NEAERKABRAE

otk M RBXECNE 8 S
FiE: 86-20-38601850 f8H: 86-20-38601272 E-mail: sales@mornsun.cn
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