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Rk 1. EH BRI
VDD vDDQ VPP
Typical Output Voltage 1.1V 1.1V 1.8V
DC + AC Tolerance +/-2.5% +/-2.5% +/-2.5%
DC Accuracy +/-0.75% +/-0.75% +/-0.75%
1. SRS 2R 2550 - JESD301-5, PMIC5030 #ii
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2. DDR5 RDIMM g B feian

2 UHEfERESCIRREIREATE

SHEATAE ] FEME - EEEAREE © RERCEVE I E S BRI - Isaiet T — 2SI ERES LR AR IR T >
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i 2. 77ERES DDRS PMIC #5451

Generation Server Low Server High Server Extreme Sever Extreme
Current Current Current Current Gen2
JEDEC Standard P5010 P5000 P5020 P5030
Richtek Solution RTQ5119A RTQ5150A RTQ5152 RTQ5153
e RDIMM, MRDIMM, RDIMM, MRDIMM,
Application RDIMM RDIMM, CXL MM CXL MM CXL MM
Generation Server Low Server High Server Extreme Sever Extreme
Current Current Current Current Gen2
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#&ig 3. £[F DIMM 7 & S (i R A fERY DDRS PMIC fERZ

DDRS5 Transfer Rate (MT/s)

| DRAM | DIMM
Card Config. D itv | ¢ .
ensity | Capacity | 4400 | 4800 | 5600 6400 7200 8000 | >=8800
16Gb | 16 GB
1Rx8 | 24Gb | 24GB RTQ5119A RTQ5119A or
RTQ5150A
32Gb | 32GB (P5010) (P5010/5000)
16Gb | 32GB
2Rx8 | 24Gb | 48GB
32Gb | 64GB RTQ5152
16Gb | 64 GB (P5020)
4Rx8
24 Gb 96 GB RTQ5150A or
(DDP) R(TF%%B%()’A RTQ5152
- 32Gb | 128 GB (P5000/5020) RTQ5153
16Gb | 64GB (P5030)
2Rx4 | 24Gb | 96GB
32Gb | 128 GB
R4 | 16Gb | 128GB
(3DS, SDP| 24 Gb | 192 GB
orBDP) 32 Gb | 256 GB RTQ5152
16 Gb | 256 GB (P5020)
8Rx4
(3Ds) | 24Gb | 384GB
32Gb | 512 GB
16Gb | 32GB
2Rx8 | 24Gb | 48GB
32Gb | 64 GB
16 Gb | 64 GB
4Rx8 | 24Gb | 96GB
32Gb | 128 GB | RTQ5152 RTQ5153
MRI\I/:l)IM (P5020) (P5030)
16Gb | 64GB |MR-8.8GT/s MR - 12.8GT/s and above
2Rx4 | 24Gb | 96GB
32Gb | 128 GB
R4 | 16Gb | 128GB
(3DS, SDP| 24 Gb | 192 GB
orDDP) M35 Gb | 256 GB
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Comparator

3. ARCOT e %

3.1.1 & JEDEC SRy BRI AR 14

El4 % [El6 BT rss RTQ5153 8 T h {e N [F3 FEFREE 48 1 BB BRKS Y EL: - $144/):33 DDRS &I BN
B IC R RE R EE - RSN BRI R A S R S R - (E MBI T s
TR DR e R B R -

RTQ5153 1 -20[ % BORERAEHRIET » bl AR MM SeFF BT RRSE + BT (S, JEDEC FE TR -
A6 FL/NR £0.75% - BLE A5 P4 FAEL - RTQ5153 (R B aSs T oo HBEES L - FRE B RO RIS
e -

1110 VDD(SWA/B/E) Thermal Regulation 110 VDDQ(SWC/F) Thermal Regulation

1.108 1.108 -

1.106 — — 1.106
—_~ / —_
= 1.104 JEDEC Spec Max. 2 1.104 JEDEC Spec Max.]
<) Competitor | [0) Competitor|
1102 RTQ5153 g 1102 RTQ5153
S 1.100 JEDEC Spec Min. | S 1100 — JEDEC Spec Min.|
H 1.098 ’\ 5- 1.098 —
=] . f—
O 109 yiN BULK = 12V, S 109 viN BULK = 12V,

1094 |VIN_.MGMT =3.3V, VDD(SWA/B/E)=1.1V, | 1094 | VIN_MGMT = 3.3V, VDDQ(SWC/F) = 1.1V,

Load = 22.5A, Frequency = 750kHz Load = 15A, Frequency = 750kHz
1.092 : : 1 ‘ 1.092
1.090 ‘ ‘ ‘ ‘ 1.090
-20 0 20 40 60 80 -20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
[ 4. VDD(SWA/B/E) it eBE L3 Fer (- [l 5. VDDQ(SWC/F) i BB BiL3 L Fer -
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VPP(SWD) Thermal Regulation

1.815 ‘ ‘
\ \
| JEDEC Spec Max.
1810 1" RTQ5153
— Competitor
2 1805 | JEDEC Spec Min. -
g —
© /
S 1.800 /y
Z — I~
>
% 1.795
o VIN_BULK = 12V,
1790 | VIN_MGMT =3.3V, VPP(SWD) = 1.8V,
’ Load = 5A, Frequency = 750kHz
| | | |
1.785 ! ! ! !
-20 0 20 40 60 80 100

Temperature (°C)

[l 6. VPP(SWD) i F R Bl fE 5% b

3.1.2 7F& JEDEC BRI AEE H BRI

[E]7 2% [E]9 fi78% RTQ5153 Bl 3 T it A A [E G dk i T Ao ) S BRI b - %f%ﬂ?ﬁ&gé DDRS5 :UiEAEER > &
TRERIC VAR SN FESC IR RSB AR & ER L - PR RIE E BB - BB EE A - AR ERERHE
ithan - ZHARBE - P EEIR IR RE

RTQ5153 fERFEEHE(LT @ BRI g B2 EnVEE » S BiEfRE B JEDEC fE AR Tk - if
B/ #0.75% - BHEAME I HAt s F 5 F -

1o VDD(SWA/B/E) Load Regulation 1o VDDQ(SWC/F) Load Regulation
1.108 ‘ ‘ ‘ 1.108
JEDEC Spec Max.

1.106 //\\ Competitorq 1.106
< RTQ5153 < _\L
> 1.104 e > 1.104
;; JEDEC Spec Min. . N4 .
21102 |=—] — o 1.102
2 —— 2 1100 ——
S 1.100 S 1.
> I > JEDEC Spec Max.
3 1.098 2 1.098 Competitor|
= 5 VIN_BULK = 12V RTQ5153
= L _ =] o _ ) N |
& 0% [VIN BULK = 12v, _ S 0% FyINMGMT =33V, JEDEC Spec Min.

10904 | VIN_MGMT =33V, VDD(SWA/B/E) = 1.1V, 1094 | VDDQESWCIF) = 1.1V

Load = 0.5A to 22.5A, Frequency = 750kHz Load = 0.2A to 15A, Frequency = 750kHz
1.092 | | ‘ ‘ ‘ ‘ ‘ 1.092
g I N N 1050
0 25 5 75 10 125 15 175 20 225 0 3 6 9 12 15
Load Current (A) Load Current (A)
7. VDD(SWA/B/E) & Bl H 541 8. VDDQ(SWC/F) £ i Biliigy 58/ b
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VPP(SWD) Load Regulation

1.815 I I I
\ \ \
JEDEC Spec Max.
1.810 Competitor |
— RTQ5153
% 1,805 JEDEC Spec Min. |
o — I —
8 —
o
L 1.800 /
é
5 1.795
o VIN_BULK = 12V,
1.790 VIN_MGMT = 3.3V, VPP(SWD) = 1.8V, |
Load = 0.2A to 5A, Frequency = 750kHz
| | | | | |
1.785 \ \ \ \ \ \

|

\
0O 05 1 15 2 25 3 35 4 45 5
Load Current (A)

9. VPP(SWD) £iisithfitt L

3.1.3  HRERIRFHVENRETE

ir$ DDRS #FEH IC 2SI EMEEVEIFZERIEGN - BRSEFEENE - 5k RNRPEIHERR - se%El
R (S M [ S S By RSB By B e (R Y B R E R B B B & - HEOR A SUE RV E TR m] S - BESL
B S A B A flovershoott il » & Z 4R HI Y - FERIERERRE SRR S IE - EHIBHRA TG - AR HIE =
BRHy i = S B - it o [N FE ER overshoot B B Y T AR IR IR B A L 22 » 2484 W LUTE 3 07 oy L A i3 o Y S5 Sk S IR
(load step) LE# » FEARFEDGEURET - BRIVER -

Copyright © 2026 Richtek Technology Corporation. All rights reserved. RICHTEK s, registered trademark of Richtek Technology Corporation.
AN093 March 2026 www.richtek.com

7




RICHTEK

A& 4. 1L H L Y S B RS B L

Richtek Competitors
A G ‘ . M .
Vin_Bulk = 12V, Vin_Mgmt = 3.3V, Vin_Bulk = 12V, Vin_Mgmt = 3.3V,
Vour = 1.1V, L= 0.47 pH, Fgyy = 750kHz, Vour = 1.1V, L = 047 uH, Fgyy = 750kHz,
louT = 2A to 10A @SR = 7A/us lour = 2A 1o 10A @SR = 7Alps
Vourt Vour
(20mV/Div) (20mV/Div)
A
[ TR ET Y PR
| [THNWRN
Ve 11 R W
(500mA/Div) | IN ‘ | ‘ (500mA/Div)
SW e ‘ - sw =
(4V/D|V) (4V/D|V) W A% anim Ane N wu | iE i 81 e Wi
Time (2us/Div) Time (2us/Div)
Y 12V i v :
Vin_Bulk = 12V, Vin_Mgmt = 3.3V Vin_Bulk = 12V, Vin_Mgmt = 3.3V,
Ve — =11V L= 047 uH. Faur = ’ Vout = 1.1V, L = 0.47 pH, Fgyy = 750kHz,
out = 11V, L = 0.47 uH, Fsyy = 750kHz, lout = 10A to 2A @SR = 5A/us
louT = 10A to 2A @SR = 5A/us out | T oA
v
Vour v ;
(20mV/Div) (20mOvL5TDiv)
In L1 1] 7 In
(500mA/Div) ‘ ‘ ‘ ‘ (500mA/Div)
1
SW ,_‘_Mﬁ it W N
(4V/Div) (4V/DIV) AN A Alow 1M T 12w 3 Sipm TiHpE 21
Time (2us/Div) Time (2us/Div)
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3.2 EHSRE - ZEDEKH

FErm A SEM Gt o LR NE S B RERE] - EIRBER - BT - ORI RE - A AR > WECRIE R HIR
WU T RERIRE S ENG PR S8t 2 4 - b - SHEMEINRESIER - Tr8a 7 on AT HR I s Ay ER D A LIS BE - R ar (et
AHAETAR A RE S AR HVATES B BRI > HE— D4 T 2R T PR B A S ARE T -

nput Regulated
Voltage | R | Voltage

[&10. DDR5 PMIC (f:3& 104

3.21 i ABER K R BRIREHH

ZS R R N BB B B RGE - R RE IR, o PIANRE ~ EkE - BB EAK - MR ETCEH - BTt
MBIESEAIRER T > 40 il FR - BBRn]REAGER 7B MOSFET %2%F » /XN 55 (5% Brownout ~ HREEE
RPN P ERUE I

BRI HIE BRI R > L RIRAPATR SR VR IS AVEF 8 B SRR - 241G DU A 22 45iR78
HITREILAE R E IR R G AR L FIRAE o PEE i T et I S Bty ~ R RAEBERE A - B 2R E A
W HERPREASIE (ERR T - T8 in e A BB R K BRORAE B A A FIHVRE LR (L - HERSGTE B R 2 G0RE - 5F
MBI 2E L ELRIEE -

W

Vour ! v i ]
(500mV/Div) | .- (500mV/DIv) \
SWA SWA E
(5V/Div) (5V/Div)
ViN
(5V/Div) (5\\///|Siv)
CAMP
For CAMP |
(2V/Div) d (2V/Div) " -9
Time (2ms/Div) Time (2ms/Div)
1. g N B OREE 12, i AR BROREE
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3.22  EHHIBER K RIBREHEH]

FEZ S R E A EREL X BRORE - 2 BIEIR (&R DRAM AR BERE - MR AR IR T EE - 40 il
AR - SR ER il RE E R T B B AL S KBRS R R s R BN R R E R - BB R
BRI ) fo s dE R 0L B A A H Power Good |zl » R PRERHE A\ 27 2iiRRE - s i fmal HLE R 2 B ik
BIRRE - [FIRFEETT A SRR e DRAM BEBRGEEINUARZOK » YL #a 2 fn e i B R K K BR (RE B A 1 Rl YR E B 1L -
iR G B R E RS A ORE - SN B2 B S EL S E -

Vour = Vour = mm
(500mV/Div) ovour (500mV/Div) vouT
R [ ——
Syt b J — .
(5V/Div) (5V/Div) T

CAMP |~ ' CAMP

(2VIDiv) . i (2V/Div)

me 5 1

Time (1ms/Div) Time (2ms/Div)

[&13. AR 14 it X BR ORaE

3.23 AR IREIRE]

f%ﬁﬁa? AR ORE - R Rl i RS ~ AEEE AR G (L B i EaT EIR - B

EERL - PCB E4GUATVZIR » WS HEBER T - MEEREEL MR - BEE S R Fm > AR
é"éiﬂ#i_ﬁﬁ&'um + DAEREE V7 BIRH PR 27 2B 8 Power Good F#izlfe » mIPRERVIENRE S » MR i AL - T
ARG LR BRORE A - EIEIAE > BRI IS By ~ e AL B BOR ~ BEAEE AR - T8 iE
R RE R S FIRVEGERE(L - T EAFHRGTE IR E R AR AR ERE R 0RE - SN E T 2B 8 ERL L
RS o

Vour -
(500mV/D|v) vout

SWA
(5V/Div)
Lo
(10ADiv) |

GSIn
(2V/Div) | e

Time (400us/Div)

.15 iﬂ]uu:'n %/}M%
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3.24 7TF& JEDEC 2y EOS JTifit ERE A

EOS (Electrical Overstress ) [/7sEAE /7 /& frE fm o] SEMEAIRASETEE - /£ DDRS (Efke3EIFEHE 1C 2510 R & A
I fc# JEDEC B2 » 43 HIlETT 37V Bl 10V AUNREE RIS - Bt o] sed Emn Ik = BRI > 40 45 5 Fr -
Lok roREE - TISELNMETSRAEEENR > HERREE SN2 E  sE AR HAR#ENY SRR E S E -
EAREEEER YT » ISR R ERRZON - L8 E MRS EE - AEFPRIEE SHNL 2] SEME IR
P& -

FH% 5. Vin_Bulk 2 Vin_Mgmt @45 A Pin EOS JHIE SR

VIN_BULK Pin EOS JHiz{455 VIN_MGMT Pin EOS Jiz{45 5%
- VIN_BULK Surge = 37V VIN_MGMT Surge = 10V
Surge Input
Surge Input : Surge Input
(10V/Div) : (5V/Div)
VIN_BULK ‘ VIN_MGMT
(10V/Div) \ , (5V/Div) ]
VIN_BULK , A ' lVIN_MGMT k
(5A/Div) (2A_/Div)
Time (50us/Div) Time (50us/Div)
- VIN_BULK Surge =50V VIN_MGMT Surge =20V
Surge Input
: Surge Input
Surge Input i (5V/Div)
(10V/Div) N ; VIN MGMT ‘
VIN_BULK Al : (5V/Div)
(10V/Div) i 1 .\
P ! | ‘
IVIN_BULK * \ : V?KINEI)(';MT T
(5A/Div) ' (2A/Div)
Time (50us/Div) Time (50us/Div)
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3.3 ERER - REFFVEH

e 28 DDRS SUAERIH - MR IC HICRRITE SUTRE - MR RO THOR B E IS - $HEMRE
SERFNETE - TLAPR AR ECRIRS LT - TR TAE 92% DL - AR SAFEEANE - M » ISIBHS
S ADC SR B FESUBIR IR - TRIR AL EUI I RE R B0 1 TR RE B T 1 T R - 7
LA 28 ST PTSRE -

TS AE M TR R (LSRR SRS TIRICE - FUSDLT (5116 3 818 BOAISER - TrH47E
SAVECHT R JEDEC FUERTtS » JVR R FISGRMAT AR - HRbRIERIEL TR T IR SIS
FRESAREIAERE » D BRETELE » e — IR AR RES T BB <

Efficiency VDD (SWA/B/E) o Efficiency VDDQ (SWCI/F)
92 / % I —
/ T~ 92 ]
—
91 | . /| ™
3 / \ 3 9 N
> 90 T > 90
o o
5 5
G 89 RTQ5153—¢ 5 89 RTQ5153
E { Competitor E 88 Competitor—|
88 JEDEC Spec—| JEDEC Spec
l VIN_BULK = 12V, VIN_MGMT = 3.3V, 87 ®— VIN_BULK = 12V, VIN_MGMT = 3.3V,
87 ° VDD(SWA/B/E) = 1.1V, | VDD(SWC/F) = 1.1V,
Load = 0.2A to 22.5A, 86 Load = 0.4A to 15A]
86 Frqquenqy = 5Q0kHz 85 Frequency = 500kHz
00 25 50 75 10.0 125 150 17.5 20.0 225 0 2 3 5 6 8 9 11 12 14 15
Load Current (A) Load Current (A)
16. VDD(SWA/B/E) Efficiency 17. VDDQ(SWC/F) Efficiency
Efficiency VPP (SWD)
95
94
o / \\\
92 —
<
Eull
2y
c 90
Q2
2 89
5 RTQ5153
88 Competitor—
87 _ JEDEC Spec
v VIN_BULK = 12V,
86 VIN_MGMT = 3.3V, VPP(SWD) = 1.8V,
85 Load = 0.5A to 5A, frequency = 750kHz

05 10 15 20 25 30 35 40 45 50
Load Current (A)

18. VPP(SWD) Efficiency
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3.31 EREIREIEREE
VI 457 AT DDRS (GRS FEF B b AR R (B SR THAS - RS0 B RE mE S 85 REHS [ ShRLEN (st » FE(E 2% %
SAENE o A PSERIE R [ SRER 2SI £5 FEDUN - 40 25186 Fior  FRAbisHE B ol Sei B s o S TEi R (g
AR E SR > AR T A S & T BB T 2 e Mg e b -

156, BEREEH

PMIC Ambient Temperature | PMIC Temperature Measurement
85°C 85°C
95°C 96°C
105°C 106°C
115°C 117°C
125°C 127°C
135°C 138°C

3.3.2 BB

LA 7 i AR AR Prag i o BRI 145°C I > R EIEEN (R - BEPARTA B EEE - A SN
73 Power Good sREAEHE M #REIEINGE - HhakatAe AR (EEEE AR - TEIRE A e 2 F - [FlRrg(E
FIERE R R SR SRR - PRI I SR -

SWABE SWABE
(500mV/Div)

SWCF
(500mV/Div)

SWD . SWD

(1V/Div) 7 Z
L i .

CAMP | :
(2V/Div) ! 4

e 7 LU VUL U L R U UV P VSV USTVSUU VT I VUS|

Time (4ms/Div)

19. MR R
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4 &L

sl
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Richtek Technology Corporation

14F, No. 8, Tai Yuen 1st Street, Chupei City
Hsinchu, Taiwan, R.O.C.

Tel: 886-3-5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and reliable.
However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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