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1

THIS DOCUMENT AND ALL INFORMATION PROVIDED HEREIN (COLLECTIVELY, “INFORMATION”) IS 
PROVIDED ON AN “AS IS” BASIS AND REMAINS THE SOLE AND EXCLUSIVE PROPERTY OF SAMSUNG 
ELECTRONICS CO., LTD. CUSTOMER MUST KEEP ALL INFORMATION IN STRICT CONFIDENCE AND 
TRUST, AND MUST NOT, DIRECTLY OR INDIRECTLY, IN ANY WAY, DISCLOSE, MAKE ACCESSIBALE, POST 
ON A WEBSITE, REVEAL, REPORT, PUBLISH, DISSEMINATE OR TRANSFER ANY INFORMATION TO ANY 
THIRD PARTY. CUSTOMER MUST NOT REPRODUCE OR COPY INFORMATION, WITHOUT SPECIFIC 
WRITTEN CONSENT FROM SAMSUNG. CUSTOMER MUST NOT USE, OR ALLOW USE OF, ANY 
INFORMATION IN ANY MANNER WHATSOEVER, EXCEPT FOR CUSTOMER’S INTERNAL EVALUATION 
PURPOSE. CUSTOMER MUST RESTRICT ACCESS TO INFORMATION TO THOSE OF ITS EMPLOYEES WHO 
HAVE A BONA FIDE NEED-TO-KNOW FOR SUCH PURPOSE AND ARE BOUND BY OBLIGATIONS AT LEAST 
AS RESTRICTIVE AS THIS CLAUSE. BY RECEIVING THIS DOCUMENT, IT IS UNDERSTOOD THAT 
CUSTOMER AGREES TO THE FOREGOING AND TO INDEMNIFY SAMSUNG FOR ANY FAILURE TO 
STRICTLY COMPLY THEREWITH. IF YOU DO NOT AGREE TO ANY PORTION OF THIS CLAUSE, PLEASE 
RETURN ALL INFORMATION AND ALL COPIES (IF ANY) WITHIN 24 HOURS OF RECEIPT THEREOF.
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HBM4 Die size and Ballout array
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1. Would like to propose 12x10mm dimension with same shoreline for better productivity
1) Want to check first compatibility with HBM3 and adoptability in host side

HBM4 size proposal : 10x12mm regardless of IO width
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HBM4 Logic die power estimation
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HBM4 Power estimation

1. Logic buffer can reduce maximum 18W total power compared to memory buffer (Case2 vs Case4)

1) Assume VDDQ 0.75V operation. VDDQ level depends on logic process node

2) 0.4V VDDQL, 1.0V VDDC are assumed conditions for maximum power reduction calculation

2. In case of lowest voltage level, HBM4 total power could be same as HBM3P 24Gb power at 
8Gbps (Case1 vs Case4)

Condition Power value

COW Each rail power (mA), 8H COW

VEXT VDDQ VDDQL
Total

(W)

Case1 4R 18492 13165 3008 36.0

Case2
4W 16269 17897 0 37.6

4R 24934 21868 4915 53.4

Case3
4W 16269 12202 0 27.0

4R 24052 15067 4915 39.7

Case4
4W 14790 12202 0 23.9

4R 21865 15067 4915 35.1

HBM3P HBM4

Case1 Case2 Case3 Case4

BW 1.0TB (8Gbps) 1.5TB (6Gbps) 1.5TB (12Gbps)

Density 24Gb 8H

Buffer die process Memory Memory Logic Logic

Core die process Memory Memory Memory Memory

VDDC 1.1 1.1 1.1 1.0

VDDQ 1.1 1.1 0.75 0.75

VDDQL 0.4 0.4 0.4 0.4

95'C, TT

*HBM4 power is calculated based on HBM3 architecture
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Samsung HBM4 Review
# of channel, BL
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2K IO Architecture : 32channel / BL8
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1. 4 Channels (Ch) / 8 Pseudo Channels (PC) per core die

2. 1 Stack ID (SID) for 8H, 2 SIDs for 16H

8H Channel 16H Channel

32B cacheline per pseudo channel

BL8

BL4

64DQ

32DQ

HBM2E

HBM3 = HBM4

3.6Gbps

6.4Gbps

SID0

SID1

Core 16 AC0 AC1 AD0 AD1 AE1 AE0 AF1 AF0

Core 15 Y0 Y1 Z0 Z1 AA1 AA0 AB1 AB0

Core 14 U0 U1 V0 V1 W1 W0 X1 X0

Core 13 Q0 Q1 R0 R1 S1 S0 T1 T0

Core 12 M0 M1 N0 N1 O1 O0 P1 P0

Core 11 I0 I1 J0 J1 K1 K0 L1 L0

Core 10 E0 E1 F0 F1 G1 G0 H1 H0

Core 9 A0 A1 B0 B1 C1 C0 D1 D0

Core 8 AC0 AC1 AD0 AD1 AE1 AE0 AF1 AF0

Core 7 Y0 Y1 Z0 Z1 AA1 AA0 AB1 AB0

Core 6 U0 U1 V0 V1 W1 W0 X1 X0

Core 5 Q0 Q1 R0 R1 S1 S0 T1 T0

Core 4 M0 M1 N0 N1 O1 O0 P1 P0

Core 3 I0 I1 J0 J1 K1 K0 L1 L0

Core 2 E0 E1 F0 F1 G1 G0 H1 H0

Core 1 A0 A1 B0 B1 C1 C0 D1 D0

Buffer Die

SID0

Core 8 AC0 AC1 AD0 AD1 AE1 AE0 AF1 AF0

Core 7 Y0 Y1 Z0 Z1 AA1 AA0 AB1 AB0

Core 6 U0 U1 V0 V1 W1 W0 X1 X0

Core 5 Q0 Q1 R0 R1 S1 S0 T1 T0

Core 4 M0 M1 N0 N1 O1 O0 P1 P0

Core 3 I0 I1 J0 J1 K1 K0 L1 L0

Core 2 E0 E1 F0 F1 G1 G0 H1 H0

Core 1 A0 A1 B0 B1 C1 C0 D1 D0

Buffer Die

X64/Ch

BL8

X32/pCh

BL8

2K IO 1K IO

Max pin speed 6Gbps 12Gbps

Total Ch / pCh
per 1 SID

16 / 32
(x256 / core die)

32 / 64
(x128 / core die)

BL 8 16
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1K IO Architecture : 32channel / BL16
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1. Samsung is looking into 32ch even with 1K IO architecture due to core timing

2. 4 Channels (Ch) / 8 Pseudo Channels (PC) per core die 

3. 1 Stack ID (SID) for 8H, 2 SIDs for 16H

8H Channel 16H Channel

32B cacheline per pseudo channel

BL8

32DQ

HBM3

HBM4

6Gbps

SID0

SID1

Core 16 AC0 AC1 AD0 AD1 AE1 AE0 AF1 AF0

Core 15 Y0 Y1 Z0 Z1 AA1 AA0 AB1 AB0

Core 14 U0 U1 V0 V1 W1 W0 X1 X0

Core 13 Q0 Q1 R0 R1 S1 S0 T1 T0

Core 12 M0 M1 N0 N1 O1 O0 P1 P0

Core 11 I0 I1 J0 J1 K1 K0 L1 L0

Core 10 E0 E1 F0 F1 G1 G0 H1 H0

Core 9 A0 A1 B0 B1 C1 C0 D1 D0

Core 8 AC0 AC1 AD0 AD1 AE1 AE0 AF1 AF0

Core 7 Y0 Y1 Z0 Z1 AA1 AA0 AB1 AB0

Core 6 U0 U1 V0 V1 W1 W0 X1 X0

Core 5 Q0 Q1 R0 R1 S1 S0 T1 T0

Core 4 M0 M1 N0 N1 O1 O0 P1 P0

Core 3 I0 I1 J0 J1 K1 K0 L1 L0

Core 2 E0 E1 F0 F1 G1 G0 H1 H0

Core 1 A0 A1 B0 B1 C1 C0 D1 D0

Buffer Die

SID0

Core 8 AC0 AC1 AD0 AD1 AE1 AE0 AF1 AF0

Core 7 Y0 Y1 Z0 Z1 AA1 AA0 AB1 AB0

Core 6 U0 U1 V0 V1 W1 W0 X1 X0

Core 5 Q0 Q1 R0 R1 S1 S0 T1 T0

Core 4 M0 M1 N0 N1 O1 O0 P1 P0

Core 3 I0 I1 J0 J1 K1 K0 L1 L0

Core 2 E0 E1 F0 F1 G1 G0 H1 H0

Core 1 A0 A1 B0 B1 C1 C0 D1 D0

Buffer Die

X32/Ch

BL16

X16/pCh

BL16

2K IO 1K IO

Max pin speed 6Gbps 12Gbps

Total Ch / pCh
per 1 SID

16 / 32
(x256 / core die)

32 / 64
(x128 / core die)

BL 8 16

BL16

16DQ 12Gbps
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