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WRev3.7, S EAMERGEE (ETATTS) . RRSERAm S (
LAMBDA) SR, LUK Sy kS b Fn R4 s e ot

11 2026 4 8 Ji B Bt T FEE R TR A A2 TR (P19)

12 2026 48 H FREATUIET - 45 1 TIAH S RIUS 5TUH, BRAESC, B Risr

S8R SRR, R EASREIITES FRE H Revision 3.7 HIERN
Revision 3.9, B[ B BiiEL&AR HA SRS SCEREL B | Z B,

This protocol does not restate every definition, equation, and instrument requirement already published
in the Desktop protocol. It documents only what is added, modified, or removed for redundant server
power supplies. All carried-over procedures, uncertainty budgets, and calculations remain governed by

Rev 3.7.
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Prologue and Scope

BT A B A R FETUAEBIRSS, Cybenetics AL IRFBER. FIHERGFIMNBIREH L
RITUARRBI, XEIRE ARG (24/7) 817, AMWBCEN TR —F8H BTN 12 V)
&M, SREFENTTRIRSIHBIE——EHIUARBIR (CRPS) M HIMRAMTE BIR{LiE
FAEI (M-CRPS) J& EEMRMEL RG], MBRRBERA R, WLLT 5&HAAHCHIHE
ANE

Cybenetics X BN EBJFALERIAT TSI AL, ZAERE T HE&THE (F0) BiEEaEsEs
Cybenetics WA K B, sOEHEREMIZERMARE ; A FMELE, NN EFRAEERL (ETAT
&) oA (LAMBDA) |, FRERIN— RIS REFO AR 3P M, — — Bk 2/ £330 B BR i R Fn 7= B
HIEE DRI, IrFrATIEI KGERT, {RIFERIT. SURAAZET . Ffl, DLRIRIPII6E
OCP/OPP/OVP/OTP/SCP. MR, JRIM/ARIMHEAE) o

BHTEE : HFEEBED (PMBus / SMBus / SPDM) RN, ZHERIHEE——EBFILE, ORing
. BREHRFILAITA——RENE, R/ MERZRMITR, MIERELETA HMERNE
HEZR T,

LA WD BARIE, AJ51E IR T &S EBHEIR ERIISO/IEC 17025:2017NIESLIN = 6E® &
MEER, Cybenetics{ERNIEAL), S EAE A 5 ER AL SER S A EHE, TURBIRER I
T A SdRENIE KM AL , YEERCAHE RSN, ERE—NER, FTRESHELT,

CRPS / M-CRPS Form Factor Overview

The table below summarizes the form-factor characteristics of these power modules as background. The
newer M-CRPS base specification is maintained under the Open Compute Project (OCP); legacy CRPS
derives from the Intel/SSI server power guidelines. Items marked as management or multi-module
features describe the device class but are not part of the Cybenetics test scope (see Prologue and Scope).

CRPS / M-CRPS F2IRIA T BtE (R
B CRPS / M-CRPS &t

3] EHELE + 28 B S RGBSR U141, 2+1FIN+1,
Cybenetics B8 UMzl — MEEER,

EHH B/NEETT12 VL, RERSTER E A EHELL/EB IR Sy Ed Ak L AODC-DCEE R
FRETAE, MFERBLRT A,

FFhLaH M-CRPS LA 12 VSB (IHfiil CRPS RIRERE AT 12V 8 5V #4#HL) , s -eBiF
A SR B T TR L,
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B CRPS / M-CRPS %5t

iR 2x25 (50%t) @Ffi FERS ; BN EERANLE, AR
CRPS ZE A 1] Eﬂﬁéﬁ)?h%lﬂfﬂfﬁ%o

S R~F 1U 35 ARFRERSE 73.5 mm x R 185 mm (K ERELIRERTL) |
WAFTE 2U M B BRRIRR,

R R PMBus / SMBus / 12C &85 55 EF0 FRU/EEPROM ; M-CRPS R]HEHHIN
SPDM, Cybenetics A~ X s 0,

ZIRTHEE  (RME) BByt (ISHARE) . ORing, PWEHILFIUARTFE LHELSR, HF@EHARE
BEEIAIETE,
WAL AZVE N (100-127 / 200-240 Vac) ; NmEEEA&MAIm TR sKU ; LI

pals

553 e R HVDC 21K, TAIENSZFf 230V (ZIDIMIARBLER) .

o R AN 2 AN RS, 1 PWM e, R R,
FIEhHE LA S M e,

Definitions (Additions and Changes)

The Desktop protocol definitions apply unchanged (AC/DC signal, ambient temperature, apparent power,
AWG, efficiency, ripple, true power factor, crest factor, RMS, steady state, THD, UUT). The following terms
are added or redefined for redundant server modules:

FHEZE (WLE/EHR/PDB) —— WU FHHE, ATREBFERFDE12VESE, WA ENE R
IR ; Cybenetics7TEARfE F FHEZRAYIE T T M AR ER,

EBJFAEER (PSM) ———NR[EIRRITTARSBIRE T, BRIEBAEEA, AMLPFOBEIIRE (
uuT) ZfEadHEeSFHEIEESR 2T — /D BIRER,

JUAR (N+1/N+N) — —FhifERLE, KO ABARFTHRNESER, ERTREBRE;
TLAREAEA S R R IHAT I,

12 vsB (BHIH) — BERABEFRHEREH, 0FE, NENRREEEMAN, HREER
FrEW A,

PSON# / PWOK — A HRIEREES EROITETF /M (PSON#) FIEBJREIFIRES (PwokK) 85, AT
B FnfREEid #ia),
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&FH (F1) EESE — BHRE2x25 / 508 5E#ER, FRSFEERTE ; £, EE

Cybenetics B2 LAY R B ILAL,

5 R BRI AR

FRFRE DN (F3.70) A ZEICRBRF BT AR IR S AHEBIEMN TR BT, "R
FORFAEN I ; "B FORIE G AR R AT "B R AE N i O EER

Cybenetics I~ NN A1 & EhHE,

HE B AR F AR s

HETTR WA B

Ko HEIR % & Faganas ATE HE4E FAEMN SRR BRI R i G HE AT 5 Apm i 4 T 45
izt S ELitE 4,

B/ THE AR &k B profile F#E B IR Fan it S,

>1450 AL, TR Bk AEIEMEEL R EA 12V E8 (+ 12 VSB AITETE
) JiEE 2-100%.

115V /100 V / 230 V U H A Bk 2230 VINES L : 115V 45, K4/HVDC (X
BT,

5V /3.3 V N Bk B EHESE DC-DC Ak, TFEREHE,

FEHLEIEE (ERERL) kR BRERIELSEITIRT ; A2 R IR 1 X
HEt,

SEHISVSBRERAIE bk FEHL B I HAR SR BN -5 R A L T 225

LAMBDAW: 7543 25 ek FAFIRRE B 715 5 i R S5 22 R 1 I B
CRPSIMRFFEELL

EMI (CISPR 32 / EN 55032) HELE AEIRMESE TR DITIR

ATX v3 X B Th 3= 5 B AR S BB A B AN | 7 A e (B T =R R 4,
M IEATXIE B,

(EFA4E, PWR_OK, RHFF ek RARAR S5 22 3R AT IS

(R3FHHGE (ocp/oPP/OTR/SCP, W, | fEEX 12V T EIRIIOVR,

Fr )
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RIE TR BN HHH

R RE R R &k £XF12V (+ 12 VSB) FHHINFL,
PMBus/SMBus/SPDMIEN ; B4k | B HVEE T HELE/ A PRI E ST B AR T E
TZ. ORing., PHHk. LA FEERIAE A — 5655

M 2 & RN 2 2
SRS RIFIRE L R (ATARAR AR 2 4 kVA, ZilIEE R 7R &, <0.1% HhHEHHT
%, 2100 MHz / 21 GS/s /’ifiar, 1RFFER, <105 °CIRE, Hllt, 6XTHK, L ~RE
WreRlRfnbm BB EAR) SEAE M, LUTHEINFNE SR E T IR RSB AAFIR
o« HBRIMRAKE (&FH) . HMBEETH2x25 / 5080 HIERIFEREICybeneticsilllif{ £
B, SESIAERERMHORE, TMEATER S MIREMNE, RAS(H12 vEH
. 12vsB (W7F7E) LK ERFIERF MK BT I PSON#/PWOKIE 5
s RERERABES, NEIERBIFERTEL vialigit (EBESHR800 W-3000

w) ,
e HVDC/ 48 VIE GEAN) . ATEEH AN240/336 VdcEi48 VAcHIBIRAIELIRIR, FRASH
Tt

o RREZIR, BREFHONRIFEASERRNET (RERERE—HD) . MidhRE
TERNE, RAERIET R T T,
o RMEM, RFEEPMBus/SMBus/SPDMEALERL N EMER/SHARE, RARMALEIR

T RBHYEE,
WAL

TLARARSS E BB A R U RN S F5230 VAL« FITAT RERICFNNG: A I AIE IR #5)7E230 VAR A S IAAT,
HETA (JU4) —8, AFEELLS VINEFRKE (R mETATH IR, RImETAM RIFE115 V230 VT
BIHATINIE) o SKURIE 2 i AL BIKSHAShRE R shFAEAFRE /), DARATAIEUEHVDCHA, 1)
ERRIP/EEREHI TN, (AASFAINESR, FSEEBRERKE ; FfIEIMNGIE
110% A E FRYTTA, FHMhnan ~r @i RN /1,

AT
AEEEIT30 °CHF b, BORE TRIEARSS &8 BTG AR D) BECREUE TIREE
1 ERR, DMEEESESE T OE) FRIENEITA, Ml N RIPLIeE, MIEEAYISEER
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AR BE I T, BAREAREEO Y, PrAisttihiFaganas (CHEIRRIER) TFHERRE
ER, HREDGEE B

e =2 (ETA JUAR)

TAVEALR LN B 1450 R FIARAE S, B TIEEEN2%E100%, H TARFSEERN
Rt N2 VIR (IEFE) N 12 VSBREHLIN, DABAERE Sim = iaEes 2% 12 VIER
BNUENZESZ(, MEIRLAS R EEE, AREREE, BIRRERFN SR RS R
FrANEREREEE, (BHEER) EEADS TEGENFAEST MARUR, WENEERTT
SELAEAGTCIE ST XA [ i B AT IR

HETA (ULAR) —E, Cybenetics WM BAFHLINFE, A AREBIRELEFIIFFHLRERIN « FFHLR
EARXS T BRI, ARSI RS, T E R SR,

N

RERRER (ETA JLAR)

INIEE LA 230 VEERAAI SRR ERE, R L oK TIRE (E0A%EEN) , FHilesEs
FORES AR, MR, HEG AR, RIEAREE AT ; 5 L IRAZEES 0.05%0,
PO A AE R &SR, SRR TT AR E =R TR, IR 3 HH & SR BB R I,
VAR AT,

ETA (OTH) REBEER — 230V EHIA

HRELR (230 V) BAEeR ZhRNEL
DIAMOND >95% >0.950
TITANIUM >293% & <95% >0.940
PLATINUM >91% & <93% >0.930
GOLD >88% & <91% >0.920
SILVER >85% & < 88% >0.910
BRONZE >82% & < 85% >0.900

i H s M & (LAMBDA, CRPS 56 N)
LAMBDATI R 7 1R R + Tl TR B IR RS ok ey FEI S B 7, ZE BRI AE SR L 1R, i)
DRNEEE (RPM) JEE, WA, BEr e - A, (EEEEED, DU
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RPMIEIRE (filan4E50 RPM) IHTdB(A)NI&E, IR, NEHEIMBERIXG, 1HERE 1R
» Faganas A MCTEN MG /Bl dB(A)E, FFHITRE & 28,

BEE L T EARDT (KRB, P AMBUERBIER N AN FE, EHE, HEEREIdB(A)
, MKHRISO 7779FIECMA-74, 5 5cMt s (K1) BOIEFZ S m YR,

AR S5 AR R A 72 5
o XKFANNE, FHBANEEXRREN, GREGEMRE : HRIEIS0 7779/ECMA-74F11SO 11201
, TELRAKEEEE, 1.5KEE, N30 ANARRE—NEMEIE, BEELMRRIY R
W AL 1E B s T WM R,
o TER, RBBRFEEHABMHREILFRE, i, MEUEENAS/ARIIER
RE, FEERBTERCIMRIREE T 72 8 M P W &2 M SE X R E BT L,

o LKEMEFE, BTUEFERMK (>6-6.5dB(A) FERAI NN HEIGRIG MR OETT,

ST 2R

FXUHLLAMBDARRHE (A++ < 15 dB(A) ... TRiff 40-45 dB(A)) X T 3R 1UARSS 28 MR A U)EBR, X
LE R i Sz AR, THEES THASERIE - CESIEANANE (HTFE33) A4
GBS RSB HRARAE, ZARAE B T 4920 dB, IRSEITRENAIERE AR, A S0 EE A I RO R 2 0
, HETA (UT4R) BRI 2R B S — 2L,

=1

LAMBDAM: =K (AR5 astnHEIlE AT AR)

4R BXULAMBDA (%) BINHRSEAE (BE)
A++ < 15 dB(A) <35 dB(A)

A+ 15 -< 20 dB(A) 35-<40dB(A)

A 20 - <25 dB(A) 40 - < 45 dB(A)

A- 25 - <30 dB(A) 45 - < 50 dB(A)

Standard++ 30 - <35 dB(A) 50 - < 55 dB(A)

Standard+ 35-<40dB(A) 55 -< 60 dB(A)

Standard 40 - <45 dB(A) > 60 dB(A)

EMIARS

ESFEHEMIEZ IR B AHLIDINZ BRI A/ R EH 1L, KPECISPR 32 / EN 55032171 (&
Sef g ER MRy mFEE, FRHEEEMELE ; ESEMIFF ORI TR ELENR) |
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IRFBEAETE IR P OITIRE, Tk PEClass AREFITIE ; ATXHY4 dBYEAEN, KIREE
PABAECISPR 32 / EN 55032FR1E, ES[RE (Class A) : 0.15-0.50 MHzA79/66 dBuvV (QP/Avg) ,
0.50-30 MHz973/60 dBuV,

FELERPERE SRR NI
WRACRRIE A AL, M HRARE 12 VIRFMER, G AR LRI RO PEAE R RIE 7 E T
AL, A MR i s S HL 28 SRR 7.

AL (12 VSB)
EAEER BATFENLEN, 12 VSBEHEH AETEE N & I SR B TR R AU AL, AT
S EMREA MRS, (NS SRy N,

RFFRY(E] 5 E i

(REFE B PR R E R Y A2 iR B R I 4 FF12 VIR EAVBIFE, M-CRPSELR NFEHAT> 11 msff
FFEIE (IHARCRPSE L AE= 10 ms) , TEEUEHA M E, PWOKMIEL2 VI E s K Alifi
Brir S (eI BAHE AT, R e XAWLETE) o PSON#IF KT B FIPWOKMWT S IERIER
FHAHE TR, W BT B AIEIEL0-70 mst PN, XEE T ARHEEIEOCP M-CRPSILAHHL
JHANSKUIR TG ; R 745805 A& =AU 4,

FHECRPS / M-CRPSERT G- BB S ZER  (#AY)

Timing / parameter CRPS / M-CRPS requirement (typical)

Hold-up time (12 V, full load) > 11 ms (M-CRPS); > 10 ms & T F IF /il CRPS

PWOK de-assert vs. regulation PWOK M F(E 12 V B FREERT T 2 1 ms

i _FFEYE (12 V & 12 VSB) 10-70 ms

AC JFHLIER / PWOK L7t <3sACJFHL/ <50 ms Tt (SKU {5 %)

12V /12 vSB 2% (S EHA) +5% SRR % 0

S0k 5k < 1% FEE (= <120 mV on 12 V)

RIBREB I <35 AIEEMIEE (< 55 A IRBENTERSY SKU L)
OCP (12V) OB BEBUE T, i, BUEERHEHY 125% / 135%
OVP (12V & 12 VSB) <15V (12 V BifF0r ; 12 vsB BERN)

EHFOCP M-CRPS ZE A1 i1/ C 2 ME B A E AR Ze I 1B ;28 7 8 70 H b 2 1B B L 12 1 A1,
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7S/ D2 B R i) N

BRASAT R A AN R — — A AES . (RhER) Mistn 8 oo 7 B A E 2h 2 34 30,
FEAE RS PR 0 OCP M-CRPSEREANVE/E R AMELFEE A BRI T wm EN). HEh 5
ATX v3. 188 sB RS AR, (R SEAFAE,

ASABLH, ERERMHBAT, 0.5 A/usHIRERFRE K H50% M X B EME12 vl E
s TR RELS %GR, Trf/ Tiss% BRET 2K E, MRS B B/
BT, BEATXARRE, CRPSARMLTMAIBRSE O (ATXLIFPCle k-8% / HAMALE-7%) ; #H
R £5% [F] I 5& A T# ST,

EAED)RIEH, RBFEREELARRPFRHIRERHER, BRIOBHETI®, BEER NS
ELTEENER . —NEEELN10 msfi— NMEFEIRELN20%, FEBHRERBRE, HIIKE
12 VIWVESAN AR RFET, BREFMER, BKETE XERSHBIATX v3XEJR
BN N ——{BATX v3.138H|HEEE S o k/ 522 LB (110/120/160/180/200%7E100 ps®E
100 msZi8), S7EMN X ET12v-2x6 EREEEAIGPUZRIE) |, T CRPSIA{E I Fnfs 4L A IBlHSKU = B
FHERRIFIRE], RAERATHREE, TUFDC-DCFIARABEALZEMNCPU/GPURIE,

CRPSHIHH A ELR (FESKUKIEEE ; 3K H2.6 kW / ~210 ABSTEHREIE)

Tier Magnitude (12 V main) Duration &5

Continuous (Pmax) Rated current (e.g., ~211 A) | Indefinite INEFRBS FHOER & Lt i,

Sustained peak (CLST) | Rated + ~6 A (example) >20s PR IUE R S TR TR
Ff220%0,

Short peak (Pmax app) | Rated +~30 A (example) =10 ms BRI R | SE e L E

P, TERAPBER,

Dynamic step 50% of max @ 0.5 A/us Transient BRMAR - W E 5% E A,
S/ T <5%,
CRPS JFIE B RE /) 2~ A EE BILN L E G &, A0 - 75 Eab T 2.6 kW / ~210 AE LT, +6 AFFEEZ20

SHH30 AFFLELTI0 ms (K2 T L B 50 HIFFLE B FIE IR 1 2910-15% — — UL FATX v3.150 5, Fo it v 207
[BIFEH FF BT I ZZE - AE HATX 12VHPWR / 12V-2x6 51 74,
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IRIMER TR
WIS AIEERIRES L (IRESRF WO MRS EIASRAN A Tk, HXIREE
PREETLE N —— @ W EshikE< 35 A, RINCREEMRE (GBI E<SS A) . 535
FEAREB 2R /NTCH RAVITAKIC R,
RIF Dhie
RIFDIREMEER12 V B FICH A, DU A IARE, JFEMEREI R TS TR 5
e 12 VI EAJOCP / OPP — IRSFBAREILIEE FFOCPL RATELEWLI125% (0CP1) F1135% (
OCP2) HYHIMT ; AR LT BE AN NESEKIE, (HEBEUTERE TRIFER,
e 12V (%12VsB) LAJOVP /UVP — OVPiEH <15V (12 VBIET ; 12 VSBIEIRR) ; LFEHK
& A ARIFHR,
o OTP — TERRMBI ZLBEERIRAER (BE : <190 CKREK) , XW24/T5BTEREE,
e SCP — 12 VEIHAERS KRR, FEEE /KNEERNEET$#KE ; EMFHIIEE

BRBEREIRE
o NEHERIF — FHRRNBEL, RRNFIENTTAEZIRETERARF  (BR550/REE/ <L
) o

o RIE/IRIBEAE (MOV/TVS, NTC + BRRMREEER) ——7F7E BA R
ACHIA : HEERWV &N E W A Ja B AR, (ERBSM FEhHET, I H U IERUE L L
THEERMEERKE (FHE) . XERL/HVvDCA BN T/ FiEN, RFEITIES,
MINIE S RN ZFF230 V,

M-l s 0,01 b N

HARMERET R (IS tRiE )

The Desktop performance algorithm is re-weighted for the single-main-rail topology. Terms tied to absent
rails or non-applicable modes are removed. As with the Desktop algorithm, we start from a perfect score

of 100, subtract weighted penalties, then add the capacity normalization and the timing/protection
bonuses. Weightings shown are provisional and will be tuned against the database.

Penalty terms (subtracted):
Eql=1.2 x V.Reg(+12V) + 0.4 x V.Reg(+12VSB)
DEET—— K EER LB ;12 VBRI LTS
Eqg2 = 0.10 x Ripple(+12V) + 0.04 x Ripple(+12VSB)

Ripple suppression — from the 100% load test.
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Eg3 = 2 x Max.Dev(+12V, load-step) + 0.3 x Max.Dev(+12VSB)

Transient response — server load-step.

Eq4 = 1.25 x (overshoot(+12V) + overshoot(+12VSB))
Turn-on transient voltage overshoots.
Eq5 = 0.8 x (100 - Average_Efficiency)
Average efficiency — ETA Redundant average.
Eq6 = 0.03 x (100 - Efficiency_at_2%_load)
Efficiency at 2% load.
Eq7 =6 x (1 - Average_PF)
Average power factor.
Eq8 = 0.15 x (Required_holdup - Holdup_ms)
Hold-up time — Required_holdup = 11 ms (M-CRPS); 10 ms common on legacy CRPS.
Eq9 = 0.15 x (PWOK_holdup - (Holdup - 1))
Power-OK 15 % — BEL048 /1118 T B /B85 B R A5 5
BEREGAANLI L  FI5VSBRRITFNAFHL/ 6 REDFETAEMIER, +5 v / +3.3 VEIRRITH R, RA
XEM BTN L,
Capacity normalization (added):
Eq10 = 0.4 x (Rated_Module_Watts / 100)
wa— E LG E XN B TR 18 T K 1 B T —1E,
L& () - RIFRSEFEM TR VIFERN BRI L,

e 0.25 — 12 V OCP / total OPP staged within the server margin (provisional: latch-off by < 135% of
rated).

 0.25 — OTP{£< 190 °CAY K IR,

e 0.25—SCPE12V (RAEMIFFHLERIEMN) b, SFZWERNEET3IKE,
* 0.25 — MOV/TVSIRIBIRIPF1E B ALK,

e 0.25 — NTCHVEERRH + & 4K EB ERTRIM IR TP,

0.25 — KR HERIF (BIRTEMES LR B R RP)

Final rating:

Eqll =100 - (Eql + ... + EqQ9) + Eq10 + Timing_Bonus + Protection_Bonus
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ERBRENVIRAVERETE, Sa WLREMRE, B TITAERERESPHOE, TR
PEFECHT R AN AR ek, DAPRHF [T S0 LB — Btk

Uncertainty Estimations
SEPM P ESLAT RAEE (k=2, =95% Ef5E, {K#E JICGM 100:2008 / GUM) #RELEH],
KM T FR RIS HE A AR BT

Carried-Over Measurement Uncertainties

Measurement Expanded uncertainty (k = 2)
R +0.18%
Output noise +1.23dB
Conducted EMI +2.35dB
2275 3R

[1] Cybenetics PSUMINE AN, E1THR3.9, 20264F8H (AKCHY)
[2] Cybenetics ETA (JU4%) R — cybenetics.com,
[3] Cybenetics LAMBDA (PSUs) M7 23K — cybenetics.com.

[4] FFHOTRINE, BRMEHITREI (M-CRPS) JFEAHANYE,

[5] Intel / SSI RS 2H-ROUELMM S M, EBJFIRITER (CRPS) .

[6] 1SO7779:2018 — 7% : {5 B ARTNER[F IR AT A 22 g 75 U &,
[7] 1S011201:2010 — 7577 : fEELA B H 37 TP E A5 7 R R 57 1%,
[8] ECMA-74 — {5 B ARFNERIF IR & R F Y22 S0 75 I &,

[9] CISPR32/EN 55032 — KR EAYEBREFAME « RFTEK,

[10] ISO/IEC 17025:2017 — #a FnA HE SR IR0 S HE /) A9 — AR ZESK

[11] JCGM 100:2008 (GUM) — U B XA WAL < M B AN ff B Sk Fir

[12] IEC 62301 / EN 50564 — FALLRN & (FHLITHESE) |

:I:\
ZI:I 5
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