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ADVANCED MEMORY BUFFER
FOR FULLY BUFFERED DIMM

IDTAMB0480
PRODUCT
BRIEF

FEATURES:
+ Advanced Memory Buffer for Fully buffered DIMMs
+ 3.2 and 4 Gbit/s serial speeds (DDR2-533 and 667 DRAM)
 Support for up to eight DIMMs per channel
+ Repeater Mode for extending FB-DIMM links
* Northbound and Southbound single lane fail over and channel
error detection
+ Voltage and Timing margin high-speed 1/0 test capability
* Fully Supports the FB-DIMM configuration register set
+ Test features supported include:
- Integrated thermal sensor and status indicator
- Supports MEMBIST, IBIST and Virtual Host mode
- Transparent mode and direct access mode for DRAM testing
+ Complies with JEDEC Architecture and Protocol Specification
+ Available in 655 ball FCBGA package

EXPANDED FEATURES:

+ Wide range DDR Timing Control

+ Superfine adjustment for DDR timing

+ Wide range of DDR slew rate control

+ Slew rate controllable independent of output impedance
* High speed SMBus in test mode

IBIST IDT PRBS Generator

DESCRIPTION:

The fully buffered dual in-line memory module (FB-DIMM) is the next
generation memory architecture to meetthe growing memory requirement of
serversandworkstations. The IDT Advanced Memory Buffer (AMB) chipisthe
essential building block located on each FB-DIMM. The IDT AMB receives
commands and data from the host controller to control and write/read data to/
fromthe DRAMs onthe DIMM. Commands and write data are sentsouthbound
fromthe host controllerto AMBsinadaisy chain fashion and interpreted by the
target AMB. Status and read data are sentnorthbound from AMBs to the host
controlleralsoinadaisy chainfashion, passing through non-target AMBs. This
unique channel structure alleviates buffer loadingissues commoninregistered
DIMMtechnology, enabling designers to use alarge number of DIMMs within
asingle system.

IDTAMB0480 complieswiththe latest JEDEC defined FB-DIMM Architecture
and Protocol Specification and supports DDR2-533 and DDR2-667 DRAM.
It also enables serial data transfer at 3.2 and 4.0Gbps. The IDTAMB0480
supportsservers, workstations, storage devices and communication applications
that supportthe next generation FB-DIMM architecture.
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PIN CONFIGURATIONS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
DQS TEST

A Vss [DQ26(DQ12 Vop | 2 |DQ13| Vop [DQS1|DQ10| Vop | 737 | VoD | VoD
B voo [Das3[pass| Vss|pat4| P2° | vss pati|past| vss [PDRS TEST] Voo | vss

C | Vss pasz|pais| Vss | Da4(DOS9| Vss [pats| Das | Vss | Das | g7 | vss P2y | PAS

D |DQ19[DQS2| VSs |DQ16|DQ24| VSS |DQS9| DQ7 | VSS | DQ3 |DQSO| VSS (DQS8(DQS8| VbD

E |DQ21| Vss [DQ17|DQ29| VSS |[DQ25| DQ6 | VSS [ DQ5 | DQ1 | VSS | DQO | CB1 | VSS | CB2

TEST

F | Vss [DQ20|DQ23| VSS |DQ31|DQ27| VSS TEST| VSS [DQS0| DQ2 | vbp | CBO | CB3

G |PAS]PAS| NC | NG | NC |vss | P35 | P35I NC | NC | NG [srunc| RFU | RFU | RFU

H |DQ22[ VSS| NC | NC | NC |DQ28|DQ30| VSS | NC [ NC | NC | VSS | vbp | VSS | VbD

J |Vss [cikz| NC | NC | NG [Bata|vss | %S| NG | NC | NG | voo | vss | voo | vss

K [CLK2 |cLko| NC | NC | NC | vss|WEA |RASA| NC [ NC | NC | vss | vce | Vss | vee

L |cLko| vss| NC | NC | NC | aoa | CKE|ygs | NC | NC | NC | vee |yss | Vee | vss

M oDT

oa |RFU[ NC | NC | NC CASA|Vss |BA2A| NC | NC | NC | vss| vee | vss | vee

N [CS1A|CS0A| NC | NC | NC | Vss|BAOA|A10A| NC | NC | NC | Vvce | Vss | Vee | Vss

P [ABA [ VSS| NC | NC | NC | A2A [ A1A| A3BA| NC [ NC | NC |Vss | Vce | Vss | Vee

R |VSS [A8A | NC | NC | NC |A11A[VSS | A5A| NC | NC | NC | vcec | VSS| vee | VSS

T | A4A |A13A[ NC | NC [ NC | vss| A9A | A7A| NC [ NC | NC [vss | vce | Vss | vee

U [PNo [ PNO| NC | NC | NC |A15A[A14A|A12A] NC | NC | NC | RFU ‘F’gg vss | Vss

V | PN1 | PN1|VSS|SNO | SNO \F/é:g Vss \Flgg Vss |rrut|rrut \F/gg VSs | Vss | Vss

W [ PN2 | PN2 | VSS | SN1 | SN1| SN3| SN4 | SN5 [SN13|SN12| SN6 | SN7 | SN8 | SN9 [SN1o

Y | PN3 | PN3|Vss | SN2 | SN2 | SN3 | SN4 | SN5 |SN13|SN12| SN6 | SN7 | SN8 | SNo [sN1o

AA |Vss | PN4 | PN4 | VSS | VSS| Vss| Vss| Vss| Vss|Vss | Vss| Vss|Vss | Vss|Vss

AB Vss |ReseT| PN5 |PN13| rrd” [PN12| PN6 | PN7 | PN8 | PN9 ;’PSLSL vee |PN10|PN11
) FBD | PLL
AC Vss | PN5 |PN13|reu|PN12| PN6 | PN7 | PN8 | PN9 | F22 | PLL IPN1o|PN11
FCBGA

TOP VIEW, LEFT SIDE

NOTE:
1. These pin positions are reserved for forward clocks to be used in future implementations.
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16 17 18 19 20 21 22 23 24 25 26 27 28 29

A | VDD |TEST| Vop |DQ52[pQsis| Vbp |DQ49|DQS6| VDD (DQ48|DQ38| VDD

B | VbD TEgT Dg?g Vss [bas15pas3| VSS |pass|pasol Vs [pasiapasis vss

C [Pasi7| vss | P2 IDQs4| VsS |DQs5|DQs1|VSS [PQS7|Dass| VSS [PQ46[aS14| VoD

D | cB6 | cB7 | VSS [pQs16DQ63| VSS |DQ59[DQS7| VSS |DQ36|DQ44| VSS [pas14DQ47

E | vss| CB5 pasis| Vss [DQ61|DQs7| VSS |DQ58DQ3Y| VSS |DQ33|DQ45| VSS |DQ4T

F | cB4 | vbp [DQ62|DQ60| VSS | TEST|TEST| VSS |DQ37|DQ35| VSS |DQS5|DQ43| VSS

G |™ST| RFU| RFU| NC | NC | NC [DQS4[Das4|Vss | NC | NC | NC [pass[pa4o

H | VSS| Vbbb [VSS| NC | NC | NC | VsSs |DQ34|DQ32| NC | NC | NC | yss [pQ42

J | vop [ Vss | vop | NC | NC | NC |[RASB| VsS |RFU | NC | NC | NC [CLK3|y/gg

K | Vss | vec | Vss| NC | NC | NC %%T CS1B|Vss | NC | NC | NC |CLK1|CLK3

L | vec |vss | vec | NC | NC | NC | Vss |CASB|WEB | NC | NC | NC | yss [CLK1

M | Vss|Vvcec |Vss| NC | NC | NC [CSoB| Vss [BA1B| NC | NC | NC |ckeos| ygs

N | Vec |Vss|Vec | NC | NC | NC | aoB |A2B | Vss| NC [ NC | NC (BAOB BA2B

P |VSS|vce [VSS| NC | NC | NC |vss| a4B |A1B | NC | NC | NC | VSS [ckE1B

R [Vce [VSS|vcec | NC | NC | NC |A6B | Vss|a1oB| NC | NC | NC | A3B | VSS

T |Vvss|Vee |Vss| NC | NC | NC [A11B|A9B | yss| NC | NC | NC | A7B | AsB

U | Vss \F/BCEC) RFU| NC | NC | NC |A8sB |A15B[A14B|sAo0 | scL|SDA | PS8 | Pss

Vce Vce Vce ™) ) PS’
\Y% FBD Vss FBD Vss rap |RFU | RFU VSS |A13B|A12B| SA2 | SA1 | PS7 | PS7

W |[Vss |SSo| SS1|SS2|SS3| SS4|SS9| SS5| SS6 | SS7 | SS8 | VSS | PS6 | PS6

Y | vss| SS0 | SS1| SS2| SS3 | SS4| SS9 | ss5| sS6 | 557 SS8 | Vss| PS5 | PS5

AA | VSS | VSS| VsS| VSS| Vss| Vss| Vss| Vss| Vss|Vss | Vss|PS9 | PS9 | Vss

AB |Vss [SN11|Vss | scK =1l Bgp | 51 | ps2 | psa | psa | R’ ;/gg VSS

———— |TESTLO_} 1)

AC |RFU |SN11| VSS[SCK | aczo | PSO | PS1 | PS2 | PS3 | PS4 |RFU"| VSS

FCBGA
TOP VIEW, RIGHT SIDE

NOTE:
1. These pin positions are reserved for forward clocks to be used in future implementations.
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655 BALL BGA PACKAGE ATTRIBUTES
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ADVANCED MEMORY BUFFER SIGNALS BY BALL NUMBER

Ball No. Signal Ball No. Signal Ball No. Signal Ball No. Signal
A3 Vss B26 DQS13 D18 Vss F9 TEST
A4 DQ26 B27 DQS13 D19 DQS16 F10 Vss
A5 DQ12 B28 Vss D20 DQ63 Fl1 DQS0
A6 Vop c1 Vss D21 Vss F12 DQ2
A7 DQS10 C2 DQS2 D22 DQ59 F13 Voo
A8 DQ13 C3 DQ18 D23 DQS7 F14 CBO
A9 Vop C4 Vss D24 Vss F15 CB3
A10 DQS1 c5 DQ4 D25 DQ36 F16 CB4
All DQ10 C6 DQs9 D26 DQ44 F17 Vo
A12 Vop c7 Vss D27 Vss F18 DQ62
Al13 TESTLO C8 DQ15 D28 DQS14 F19 DQ60
Al4 Vb C9 DQ9 D29 DQ47 F20 Vss
A15 VoD C10 Vss El DQ21 F21 TEST
Al6 Vop c11 DQ8 E2 Vss F22 TEST
AL7 TEST C12 DDRC_C12 E3 DQ17 F23 Vss
A18 Vop C13 Vss E4 DQ29 F24 DQ37
A19 DQ52 Cl4 DDRC_C14 E5 Vss F25 DQ35
A20 DQS15 C15 DQS17 E6 DQ25 F26 Vss
A21 Vop C16 DQS17 E7 DQ6 F27 DQS5
A22 DQ49 c17 Vss E8 Vss F28 DQ43
A23 DQS6 C18 DDRC_C18 E9 DQ5 F29 Vss
A24 Vo C19 DQ54 E10 DQ1 Gl DQS11
A25 DQ48 C20 Vss Ell Vss G2 DQS11
A26 DQ38 c21 DQ55 E12 DQO G3 NC
A27 Vop C22 DQ51 E13 CB1 G4 NC
B2 Vop C23 Vss El4 Vss G5 NC
B3 DQS3 C24 DQS7 E15 CB2 G6 Vss
B4 DQS3 C25 DQ56 E16 Vss G7 DQS12
B5S Vss C26 Vss E17 CB5 G8 DQS12
B6 DQ14 C27 DQ46 E18 DQS16 G9 NC
B7 DQS10 C28 DQS14 E19 Vss G10 NC
B8 Vss C29 VoD E20 DQ6L Gl1 NC
B9 DQ11 D1 DQ19 E21 DQ57 G12 BFUNC
B10 DQS1 D2 DQsS?2 E22 Vss G13 RFU
Bl1 Vss D3 Vss E23 DQ58 Gl14 RFU
B12 DDRC_B12 D4 DQ16 E24 DQ39 G15 RFU
B13 TESTLO D5 DQ24 E25 Vss G16 TESTLO
Bl4 VoD D6 Vss E26 DQ33 G17 RFU
B15 Vss D7 DQS9 E27 DQ45 G18 RFU
B16 Vop D8 DQ7 E28 Vss G19 NC
B17 TESTLO D9 Vss E29 DQ41 G20 NC
B 18 DDRC_B18 D10 DQ3 F1 Vss G21 NC
B19 Vss D11 DQS0 F2 DQ20 G22 DQS4
B20 DQS15 D12 Vss F3 DQ23 G23 DQS4
B21 DQ53 D13 DQS8 F4 Vss G24 Vss
B22 Vss D14 DQS8 F5 DQ31 G25 NC
B23 DQS6 D15 Vop F6 DQ27 G26 NC
B24 DQ50 D16 CB6 F7 Vss G27 NC
B25 Vss D17 CB7 F8 TESTLO G28 DQS5

© 2019 Renesas Electronics Corporation
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ADVANCEDMEMORY BUFFERFORFULLY BUFFERED DIMM

COMMERCIALTEMPERATURE RANGE

ADVANCED MEMORY BUFFER SIGNALS BY BALL NUMBER (CONT.)

Ball No. Signal Ball No. Signal Ball No. Signal Ball No. Signal
G29 DQ40 J20 NC L11 NC N2 CS0A
H1 DQ22 J21 NC L12 Vee N3 NC
H2 Vss 2 RASB L13 Vss N4 NC
H3 NC 23 Vss L14 Vee N5 NC
H4 NC Jo4 RFU L15 Vss N6 Vss
H5 NC J25 NC L16 Vee N7 BAOA
H6 DQ28 J26 NC L17 Vss N8 A10A
H7 DQ30 Jo7 NC L18 Ve N9 NC
H8 Vss Jo8 CLK3 L19 NC N10 NC
H9 NC J29 Vss 20 NC N11 NC
H10 NC K1 CLK2 21 NC N12 Vee
H11 NC K2 CLKO 22 Vss N13 Vss
H12 Vss K3 NC 23 CASB N14 Vee
H13 VoD K4 NC 124 WEB N15 Viss
H14 Vss K5 NC 25 NC N16 Vee
H15 Vop K6 Vss 126 NC N17 Vss
H16 Vss K7 WEA L7 NC N18 Vee
H17 Vop K8 RASA 128 Vss N19 NC
H18 Vss K9 NC 129 CLK1 N20 NC
H19 NC K10 NC M1 ODTOA N21 NC
H20 NC K11 NC M2 RFU N22 AOB
H21 NC K12 Vss M3 NC N23 A2B
H22 Vss K13 Vce M4 NC N24 Vss
H23 DQ34 K14 Vss M5 NC N25 NC
H24 DQ32 K15 Vee M6 CASA N26 NC
H25 NC K16 Vss M7 Vss N27 NC
H26 NC K17 Vee M8 BA2A N28 BAOB
H27 NC K18 Vss M9 NC N29 BA2B
H28 Vss K19 NC M10 NC P1 ABA
H29 DQ42 K20 NC M11 NC P2 Vss
J1 Vss K21 NC M12 Vss P3 NC
2 CLK2 K22 ODTOB M13 Vee P4 NC
J3 NC K23 CS1B M14 Vss P5 NC
J4 NC K24 Vss M15 Ve P6 A2A
J5 NC K25 NC M16 Vss P7 A1A
J6 BA1A K26 NC M17 Ve P8 A3A
J7 Vss K27 NC M18 Vss P9 NC
J8 CKE1A K28 CLK1 M19 NC P10 NC
J9 NC K29 CLK3 M20 NC P11 NC
J10 NC 1 CLKO M21 NC P12 Vss
Ji1 NC L2 Vss M22 CS0B P13 Vee
J12 Vob L3 NC M23 Vss P14 Vss
J13 Vss L4 NC M24 BA1B P15 Vce
Ji4 VoD 15 NC M25 NC P16 Vss
Ji5 Vss L6 AOA M26 NC P17 Vee
J16 VoD L7 CKEOA M27 NC P18 Vss
a7 Vss L8 Vss M28 CKEOB P19 NC
J18 Vbb L9 NC M29 Vss P20 NC
J19 NC L10 NC N1 CS1A P21 NC

© 2019 Renesas Electronics Corporation




IDTAMB0480
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ADVANCED MEMORY BUFFER SIGNALS BY BALL NUMBER (CONT.)

Ball No. Signal Ball No. Signal Ball No. Signal Ball No. Signal
P22 Vss T12 Vss V2 PN1 W21 SS4
P23 A4B T13 Vee V3 Vss W22 559
P24 AlB Tl4 Vss V4 %) W23 @
P25 NC T15 Vee V5 SNO W24 SS6
P26 NC T16 Vss V6 VccFBD W25 SS7
P27 NC T17 Vee V7 Vss W26 5S8
P28 Vss Ti8 Vss V8 VccFBD W27 Vss
P29 CKE1B T19 NC V9 Vss W28 PS6
R1 Vss ™ NC V10 RFUW W29 PS6
R2 ASA ™ NC Vil RFU® Y1 PN3
R3 NC T2 A11B V12 VccFBD Y2 PN3
R4 NC T3 A9B V13 Vss Y3 Vss
R5 NC 24 Vss V14 Vss Y4 SN2
R6 A11A T25 NC V15 Vss Y5 SN2
R7 Vss 6 NC V16 VccFBD Y6 SN3
R8 ABA T27 NC V17 Vss Y7 SN4
R9 NC 128 A7B V18 VccFBD Y8 SN5
R10 NC 29 A5B V19 Vss Y9 SN13
R11 NC U1 PNO V20 VccFBD Y10 SN12
R12 Vce U2 PNO V21 RFU® Y11 SN6
R13 Vss U3 NC V22 RFU® Y12 SN7
R14 Vce U4 NC V23 Vss Y13 SN8
R15 Vss us NC V24 A13B Y14 SN9
R16 Vee U6 A15A V25 Al12B Y15 SN10
R17 Vss u7 Al4A V26 SA2 Y16 Vss
R18 Vee us A12A V27 SAl Y17 SSO
R19 NC U9 NC V28 PS7 Y18 ss1
R20 NC u10 NC V29 PS7 Y19 SS2
R21 NC U1l NC W1 PN2 Y20 SS3
R22 A6B u12 RFU W2 PS2 Y21 SS4
R23 Vss u13 VccFBD W3 Vss Y22 SS9
R24 A10B ul4 Vss W4 SN1 Y23 SS5
R25 NC U15 Vss W5 @1 Y24 SS6
R26 NC U16 Vss W6 SN3 Y25 SS7
R27 NC u17 VccFBD W7 SN4 Y26 Ss8
R28 A3B U18 RFU W8 3_N5 Y27 Vss
R29 Vss u19 NC W9 SN13 Y28 PS5
Tl A4A u20 NC W10 SN12 Y29 PS5
™ A13A U21 NC W11 SN6 AAL Vss
T3 NC u22 A8B W12 SN7 AA2 PN4
T4 NC u23 A15B W13 SN8 AA3 PN4
LS NC u24 Al4B W14 SN9 AA4 Vss
T6 Vss u2s SA0 W15 SN10 AA5 Vss
T7 A9A u26 SCL W16 Vss AAB Vss
1t ATA u27 SDA W17 SS0 AAT7 Vss
9 NC U28 PS8 W18 SS1 AA8 Vss
T10 NC U29 PS8 W19 552 AA9 Vss
™ NC V1 PN1 W20 5S3 AA10 Vss
NOTE:

1. These pin positions are reserved for forward clocks to be used in future implementations.
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ADVANCED MEMORY BUFFER SIGNALS BY BALL NUMBER (CONT.)

Ball No. Signal Ball No. Signal
AALL Vss AC5 PN13
AA12 Vss AC6 RFU®
AA13 Vss AC7 PN12
AA4 Vss AC8 PN6
AA15 Vss AC9 PN7
AA16 Vss AC10 PN8
AAL7 Vss AC11 PN9
AA18 Vss AC12 FBDRES
AA19 Vss AC13 PLLTSTO
AA20 Vss AC14 PN10
AA21 Vss AC15 PN11
AA22 Vss AC16 RFU
AA23 Vss AC17 SN11
AA24 Vss AC18 Vss
AA25 Vss AC19 SCK
AA26 Vss AC20 TESTLO_AC20
AA27 PS9 AC21 PSO
AA28 PS9 AC22 PS1
AA29 Vss AC23 PS2
AB2 Vss AC24 PS3
AB3 RESET AC25 PS4
AB4 PN5 AC26 RFU®
AB5 PN13 AC27 Vss
AB6 RFU®
AB7 PN12
ABS PN6
AB9 PN7
AB10 PN8
AB11 PN9
AB12 VssaPLL
AB13 VeeaPLL
AB14 PN10
AB15 PN11
AB16 Vss
AB17 PN11
AB18 Vss
AB19 SCK
AB20 TESTLO_AB20
AB21 PS0
AB22 PS1
AB23 PS2
AB24 PS3
AB25 PS4
AB26 RFU®
AB27 VbpSPD
AB28 Vss
AC3 Vss
AC4 PN5

NOTE:

1. These pin positions are reserved for forward clocks to be used in future implementations.
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ADVANCEDMEMORY BUFFERFORFULLY BUFFERED DIMM COMMERCIAL TEMPERATURE RANGE
PIN DESCRIPTION
Signal | Type | Description
Channel Interface
PN[13:0] 0 Northbound Output Data: High speed serial signal. Read path from AMB toward host on primary side of the DIMM connector.
PN[13:0] 0 Northbound Output Data Complement
SN[13:0] | Northbound Input Data: High speed serial signal. Read path from the previous AMB toward this AMB on secondary side of the DIMM
connector.
SN[13:0] Northbound Input Data Complement

I
PS[9:0] | Southbound Input Data: High speed serial signal. Write path from host toward AMB on primary side of the DIMM connector.
PS[9:0] | Southbound Input Data Complement
SS[9:0] 0 Southbound Output Data: High speed serial signal. Write path from this AMB toward next AMB on secondary side of the DIMM connector.
These output buffers are disabled for the last AMB on the channel.
55[9:0] 0 Southbound Output Data Complement
FBDRES A External 100Q precision resistor connected to Vcc. On-die termination calibrated against this resistor.
DRAM Interface
CB[7:0] I/0 Check bits
DQ[63:0] 110 Data
DQS[17:0] 1/0 Data Strobe: DDR2 data and check-bit strobe.
DQS[17:0] 1/0 Data Strobe Complement: DDR2 data and check-bit strobe complements.
AOA-A15A, 0 Address: Used for providing multiplexed row and column address to SDRAM.
AOB-A15B
BAOA-BA2A, 0 Bank Active: Used to select the bank within a rank.
BAOB-BA2B
RASA, RASB 0 Row Address Strobe: Used with CS, CAS, and WE to specify the SDRAM command.
CASA, CASB 0 Column Address Strobe: Used with CS, RAS, and WE to specify the SDRAM command.
WEA, WEB 0 Write Enable: Used with CS, CAS, and RAS to specify the SDRAM command.
CSO0A-CS1A, 0 Chip Select: Used with CAS, RAS, and WE to specify the SDRAM command. These signals are used for selecting one of two SDRAM

CS0B-CS1B ranks. CSOis used to select the first rank and CST is used to select the second rank.

CKEOA-CKE1A, 0 Clock Enable: DIMM command register enable.
CKEOB-CKE1B
ODTOA,ODTOB 0 DIMM On-Die-Termination: Dynamic ODT enables for each DIMM on the channel.
CLK[3:0] 0 Clock: Clocksto DRAMs. CLKO and CLK1 are always used. CLK2 and CLK3 are used when the AMB is configured for dual rank DIMMs.
CLK[3:0] 0 Clock Complement: Clocks to DRAMS.
DDR Compensation
DDRC_C14 A DDR Compensation Common: Common return (ground) pinfor DDRC_B18and DDRC_C18
DDRC_B18 A DDR Compensation Ball Resistor (825€2) connected to Compensation Common above
DDRC_C18 A DDR Compensation Ball Resistor (121€2) connected to Compensation Common above
DDRC_B12 A DDR Compensation Ball Resistor (82€2) connectedto Vss
DDRC_C12 A DDR Compensation Ball Resistor (82Q2) connected to Vop

© 2019 Renesas Electronics Corporation




IDTAMBO0480

ADVANCEDMEMORY BUFFERFORFULLY BUFFERED DIMM

COMMERCIALTEMPERATURE RANGE

PIN DESCRIPTION (CONT.)

Signal | Type | Description
Clocking
SCK | AMB Clock: Thisis one of the two differential reference clock inputs to the Phase Locked Loop in the AMB core. Phase Locked Loopsin
the AMB will shift this to all frequencies required by the core, DDR channels, and FBD Channel.
SCK | AMB Clock Complement: Thisis the other differential reference clock inputto the Phase Locked Loopinthe AMB core. Phase Locked Loops
in the AMB will shift this to all frequencies required by the core, DDR channels, and FBD Channel.
PLLTSTO 0 PLL Clock Observability Output: This pin can be used to observe VCO, reference clock, core clock, etc. For system debug and design
characterization.
VecA PLL A Vcce: PLL Analog Voltage for the core PLL
VssA PLL A Vss: PLL Analog Voltage for the core PLL
System Management
SCL 110 SMBus Clock
SDA 110 SMBus Address/Data
SA[2:0] DIMM Select ID
Reset
RESET | | PowerGoodReset

Miscellaneous Test

TEST (4 pins) NC Pin for debug and test. Must be floated on DIMM.
TESTLO (5pins) A Pin for debug and test. Must be tied to Ground on DIMM
TESTLO_AB20 A Pinfor debug and test. Connected to two resistors. One resistor is connected to VccFBD, the other resistor is connected to Vss.
TESTLO_AC20 A Pinfor debug andtest. Connected to two resistors. One resistor is connected to VccFBD, the other resistor is connected to Vss.
Power Supplies
Vce (24 pins) A 1.5V nominal supply for core I/0O
VccFBD (8 pins) A 1.5V nominal supply for FBD high speed 1/0
V/op (24 pins) A 1.8V nominal supply for DDR 1/0O
Vss (156 pins) A Ground
VooSPD A 3.3V nominal supply for SMB receivers and ESD diodes
Other Pins
BFUNC | Buffer Function Bit: When BFUNC =0, AMB is used as aregular buffer on FBDIMM. When BFUNC = 1, AMBis used as either arepeater
or a buffer for LAl function. On FB-DIMM, BFUNC is tied to Ground
RFU (18 pins) NC Reserved for Future Use. Must be floated on DIMM. RFU pins denoted by “a” are reserved for forwarded clocks in future AMB
implementations.

Other No Connect Pins

NC (129 pins) | NC |NOConnectpins
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ELECTRICAL, POWER, AND THERMAL

ABSOLUTE MAXIMUM RATINGS®) ADVANCED MEMORY BUFFER

Symbol Description Min Max [ unit] NORMAL MODE DC ELECTRICAL

/DD Supply voltage DRAM Interface 0.5 +2.3 \ PARAMETERS

VN (DDR2). | Voltage on any DDR2 interface 05 +2.3 v - -

Vout (DDR?) | pin relative to Vss® Parameter Min Typ Max Unit

lINk Input Clamp Current +30 mA | [Vec link/ core®22 1425 15 159 v
(Vin <0 or Vin > VDD) Vob 17 18 19 vV

loutk Output Clamp Current +30 mA \/bpsPD 30 33 36 \Y
(Vout < 0 or Vour > VDD) NOTES-

lout Continous Output Current +30 mA 1. AMB 1.5V voltage regulation as measured at the package Balls.

(Vour = 0 to VD) 2. DC defined as 0 KHz to 30 KHz.

- 3. DC + AC specified as 1.5V +6%, -5% 30KHz to 1 MHz.
N/A Continuous current through +100 MA | 4. There is also a +7%, -5% tolerance allowed for current load steps associated with
each Vop or GND initialization/error-recovery state transitions, such as into and out of El, IBIST, and
MEMBIST. For these transitions, a temporary voltage overshoot is expected and

Vee Supply voltage for Core 03 L5 v acceptable as long as it is within +7% (step transition for 20pLs and maximum duty cycle
and High Speed Interface of 106 %). Transitions between Active and Idle states are not included in this +7%,
T Junction Temperature +125 °C -5% tolerance.
TstG Storage Temperature Range 55 +100 °C
NOTES:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause
permanent damage to the device. This is a stress rating only and functional operation
of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

2. The input and output negative-voltage ratings may be exceeded if the input and output
clamp-current ratings are observed. This value is limited to 2.3V maximum.
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DDR BIAS

Rs18

DDRC_B18
DDRC_C12

Rs12

Vs DDRC_B12
vV Rc18
DDRC_C18 /\/\/\f

AMBO0480 DDRC_C14

PLL AND CHANNEL BIAS

L
R VccAPLL
VCC W
PLLTSTO
1 1 AMB0480 "V \/\——Vss
C1 —_ N 67
RPLLTST
VssAPLL
RFBDRES

FBDRES
VcerBD J\/\/\/

NOTES:

1. Refer to JEDEC PC2-4200/5300/6400 DDR2 FULLY BUFFERED DIMM DESIGN SPECIFICATIONS, rev 2.0.

2. The resistor R must be 0Q and the inductor L needs to be replaced with a 02 resistor. The resistor Rreores = 100Q2 and Resistor ReLLtsT = 51Q.

3. It is not recommended to use a serpentine copper trace in place of the resistor R. This resistor value needs to be AMB manufacturer defined and not set to a single fixed value.
Some raw cards have implemented the resistor with a serpentine copper trace on the DIMM PCB, while others use a discrete resistor. The limitation of using the copper trace
has been discussed in JEDEC, highlighting that the resistor implemented as a serpentine copper trace is not a generic solution. The raw card artwork now allows the option of
bypassing any serpentine trace with a 0Q resistor to Vcc.
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MISCELLANEOUS BIAS
TEST_F9 NG
TESTLO_F8 TEST_A17 NG
TESTLO_A13 TEST_F21 NG
TESTLO_B13 TEST_F22 NG
TESTLO_B17
VoD TESTLO_G16
BFUNG AMBO0480
Ri1 Rz
§ Vss
Rsao SPD
SA0
HVM TESTLO_AC20
- —-—--r—- SAO
TESTLO_AB20
[ JETSR N p—p—
Rs3 R4
Gold Finger
Vss Vss
NOTES:
1. Refer to JEDEC PC2-4200/5300/6400 DDR2 FULLY BUFFERED DIMM DESIGN SPECIFICATIONS, rev 2.0.
2. Component values for the AMB0480 are summarized in the BIAS COMPONENT table.
BIAS COMPONENTS -RECOMMENDED VALUES AMB0480
Schematic Diagram Reference Value Description
RC12 82Q The impedance of the pull up (PRU) and pull down (PRD) on the AMB DDR Outputs is relatedto RB12
& RC12 as follows:
RC12 =RB12 =5.3125 * Desired Output Impedance
DDR Bias RB12 82Q Aresistorvalue of 82Q resultsinanimpedance ata JEDEC nominal value of 15Q. The user can adjust
these value to optimize the DDR outputimpedance for a DIMM raw card configuration.
RB1s 825Q
RC18 121Q
R 0Q Resistor R must be 0Q
L 0Q Inductor L needs to be replaced with a 0Q resistor
PLLand Channel C1 10uF
C2 10uF
RPLLTSTO 51Q
RFBDRES 100Q2
R1 Notloaded
R2 Notloaded
Miscellaneous R3 0Q
R4 0Q
RSA0 825Q
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ORDERING INFORMATION

IDTAMB XXXX XX XX X X
Device Type Revision Package Temp. Range Shipping
Carrier
Blank Tray
8 Tape and Reel
| Blank Commercial (0°C to +70°C)
RJ Ball Grid Array - RoHS Compliant
BJG 'BGA - Green
RH Ball Grid Array with heat spreader - RoHS Compliant
HJG “BGA with heat spreader- Green
i XX Device Revision
I 0480  Advanced Memory Buffer for Fully Buffered DIMM Modules
NOTE:

1. Contact factory for availability.

Device Revision Status
A5 AMB revision Al1.5 Active

Other Ordering Information

AMBO0480xxRJ8 AMB in bare die packaged in tape/reel
AMBO0480xxRJ AMB in bare die packaged in tray
AMBO0480xxRH8 AMB with heatspreader packaged in tape/reel
AMBO0480xxRH AMB with heatspreader packaged in tray



IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only for
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property.
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims,
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
Www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

(Rev.1.0 Mar 2020)

Contact Information

For further information on a product, technology, the most
up-to-date version of a document, or your nearest sales
office, please visit:

www.renesas.com/contact/

© 2020 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com
https://www.renesas.com/contact/
https://www.renesas.com/contact/

