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1. Revision History

Revison History Date
1.0 Preliminary release 2019/7/17
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2. Features

Double—-data—rate architecture: two data transfers Per clock cycle
The high—speed data transfer is realized by the 8 Bits prefetch pipelined architecture
Bi-directional differential data strobe (DQS and /DQS) is transmitted/received with
data for capturing data at the receiver
DQS is edge—aligned with data for READs; centeraligned with data for WRITEs
Differential clock inputs (CK and /CK)
DLL aligns DQ and DQS transitions with CK transitions
Commands entered on each positive CK edge; data and data mask referenced to both edges
of DQS
Data mask (DM) for write data
Posted /CAS by programmable additive latency for better command and data bus efficiency
On—Die Termination (ODT) for better signal quality On-Die Termination (ODT) for better
signal quality

o Synchronous ODT

o Dynamic ODT

o Asynchronous ODT
Multi Purpose Register (MPR) for pre—defined pattern read out
ZQ calibration for DQ drive and ODT
Programmable Partial Array Self-Refresh (PASR)
RESET pin for Power—up sequence and reset function
SRT range: Normal/extended

Programmable Output driver impedance control
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4. Ordering Information

Table 1: product list

Mentor Series

Part Number Density Package Package

Size / Thickness Type / Ballout
MB24G16DBR-1600C 4 Gbit 7.5x13x1.1 mm 96-ball FBGA
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5. Part Number Decoder

SDRAM PART NUMBERING

il C 3 25 0 B A, R - 2400C
1 A BOPERATING
=M TEMPERATLURE:
C:Commercial
| Temperature: 0°C~85°C
2 Product Family: l:Imdustrial
A:DDR2 SDRAM Temperature; 40~
B:DDR3 SDRAM B a5°c
C:DDRA SDRAM
D:DDRIL SDRAM
B SPEED:
3 POWER SUPPLY: 1866: DDR3-1866 13-13-13
1: ¥DD=1.5Y & VDDO=1.5V 1600; DDR3-1600 11-11-11
2:VDD=1.35V & VDDO=1.35V = 1333: DDR3-1333 3-9-9
3:VDD=1.2V & VDDO=1.2V 2133: DDR4-2133 15-15-15
#| 2400: DDR4-2400 17-17-17
2666: DDR4-2666 19-19-15
4 DEMNSITY & REFRESH: 2800: DDR4-2800 17-17-17
1G: 1GhB 3000: DDR4-3000 15-17-17
2G: 2Gh 3200: DDR4-3200 16-18-18
4G: 4Gh . 3600: DDR4-3600 16-17-17
&G: BGh
AG: 16Gh
8 PACKAGE MATERIAL:
5 ORGANIZATION: | b Leaded
0d: xd °| P:Lead Free
08: k8 + [RoHS compliant)
16: x16 R: Lead Free & Halogen
6 1C BRAND & DIE GENERATIOMN:
DDR4:
A=Hynix M;B=Hynix A;C=other 7 PACKAGE TYPE:
DOR3: ) A: FRGA
D=Hynix B;E=Hynix I;F=Hynix C; * B: FRGA DDP
G=other
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6. Specifications

e Density: 4G bits
e Organization: 32M words 16 bits 8 banks
e Package: 96-ball FBGA

Lead—free (RoHS compliant) and Halogen—free

e Power supply: VDD, VDDQ =1.35V +/-0.075V
e Data rate: 1333Mbps/1600Mbps/1866Mbps (max. )
o 2KB page size: Row address: A0 to Al4

Column address: A0 to A9
e FHight internal banks for concurrent operation
e Interface: SSTL 15
e Burst lengths (BL): 8 and 4 with Burst Chop (BC)
e Burst type (BT): Sequential (8, 4 with BC)
Interleave (8, 4 with BC)
e CAS Latency (CL): 5, 6, 7, 8, 9, 10, 11
e CAS Write Latency (CWL): 5, 6, 7, 8
e Precharge: auto precharge option for each Burst access
e Driver strength: RZQ/7, RZQ/6 (RZQ = 240 Q )
e Refresh: auto—refresh, self-refresh
e Refresh cycles: Average refresh period
7.8us at 0'C <TC <+85C
3.9us at+86°C TC <+95C

Operating case temperature : range TC = 0°C to +95°C
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7. Pin Configurations

1 2 3 T 8 9
A O O O @] Q &,
vDDQ DQus DQUT DQu4 vDDQ VSS
B O O O @] Q O
¥85Q VDD VSS /DQSU DQUE VSSQ
i O O O Q O Q
VDDQ DQU3 DO DQsSuU DQUz vDDQ
D M) [ {
v&a vida owu pato v&a Vit
E O @] O O O O
¥SS VS3Q DALo DML WVsSSQ vVDDGQ
F O O O @] @] @]
VDDQ DQL2 DQSL DAL1 DAL3 VSSQ
G @] O O Q O @)
VSSQ DAL6 /DASL VDD VS8 VS5S5Q
H @ Q O Q o @]
VREFDQ VDDQ DQL4 DALY DAL5 vDDQ
J @) o O O] )] @)
NC VSS [IRAS CK VSS NC
K Q O O @] O O
ODT VDD ICAS ICK VD CKE
L Q @] ) @) 9] C
NC /ICS MWE A10(AP) ZQ N
M QO ) ) L& O O
VSS BA0D BA2 NC VREFCA VSS
N C Q Q Q O C
VDD A3 AD A12(/BC) BA1 VDD
P @) @] Q Q O Q
VSS A5 A2 Al Ad VSS
R O O & O ] 2
vDD A7 A9 Al AB VDD
T O O Q Q O C
VWSS /RESET A13 Ald A8 VSS
G96-ball FBGA (Top view)
Pin name Function Pin name Functicn
Address inputs
AD to A14* A10(AP): Auto precharge /RESET* Active low asynchronous reset
A12(/BC). Burst chop
BAD to BA2* Bank select VDD Supply voltage for intemal circuit
DQUOD to DQUT . ) _
DQLO to DQLT Data inputfoutput VSS Ground for intemal circuit
Dasu, /Dasu . . e
DQSL, /DQSL Differential data strobe vDDaQ Supply voltage for DQ circuit
fcs* Chip select V35Q Ground for DQ circuit
IRAS, ICAS, IWE* Command input VREFDOQ Reference voltage for DQ
CKE* Clock enahle VREFCA Reference voltage
CK, ICK Differential clock input ZQ Reference pin for ZQ calibration
DMU, DML Write data mask NC*! No connection
oDT* QDT control

Notes: 1. Not internally connected with die.
2. Input only pins (address, command, CKE, ODT and /RESET) do not supply termination.
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8. Package Drawing

96-ball FBGA — Solder ball: Lead free (Sn—Ag—Cu)
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