
8GB 1Rx16 TG5AA8G7LSFAWM-CG

DDR5 SDRAM SODIMM

TG5AA8G7LSFAWM-CG

DESCRIPTION

This document describes tyniGO's DDR5 1024M x 64 one rank 8GB DDR5-4800 CL40 1.1V
SDRAM Small Outline DIMM product.

The produt is based on 4C 1024M x16-bit DDR5 FBGA components. The SPD is programmed
follow JEDEC standard for 4800Mbps timing of 40-39-39 at 1.1V low power.

This product design specification reference JEDEC standard(JEDEC Standard No. 79-5)

This 262-pin SODIMM uses gold contact fingers and requires +1.1V power supply .

Ordering Information

Memory Type Density Organization Component Composition #of ranks

TG5AA8G7LSFAWM-CG 8GB 1024Mx64bit DDR5 1024M*16 4C 1

Reference ONLY
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Features
• DRAM VDD/VDDQ = 1. 1V (-33mV / +67mV)
• DRAM VPP = 1.8V (–54mV / +108mV)
• 32 Bank with x4/x8
• 16 Bank with x16
• 8 BG(Bank Group) for X4/X8/X16 configurations
• BL16, BC8 OTF, BL32, BL32 OTF supported
• Temperature Encoding
• Same Bank Refresh
• VrefDQ / VrefCA / VrefCS Training
• Hard/Soft Post Package Repair
• Input Clock Frequency Change
• Maximum Power Saving Mode (MPSM)
• Multi-Purpose Command (MPC)
• Per DRAM Addressability (PDA)
• Read Training Mode
• CA Training Mode
• CS Training Mode
• Per Pin VREFDQ Training
• Write Leveling Training Mode
• Connectivity Test (CT)
• ZQ Calibration
• DFE (Decision Feedback Equalization) for DQ
• DQS Interval Oscillator
• 1N / 2N Mode support for Commands
• On-Die ECC
• ECC Transparency and Error Scrub
• CRC (Cyclic Redundancy Check)
• Loopback for multiple purposes - monitor data, BER(Bit Error Rate) analysis, etc.
• Package Output Driver Test Mode
• Training Modes:

· VrefDQ / VrefCA / VrefCS Training
· Read Training Mode
· CA Training Mode
· CS Training Mode
· Per Pin VREFDQ Training
· Write Leveling Training Mode
· Duty Cycle Adjuster (DCA) for Read - Global
· Per Pin DCA(Duty Cycle Adjuster) for Read - Per Pin(DQ)

• sPPR Do / Undo / Lock
• MBIST / mPPR
• 0.5*CK Write Levling Internal Cycle Alignment
• Partial Array Self Refresh (PASR)
• NOT supported Adaptive Refresh Management (ARFM)
• NOT supported Refresh Interval Rate Indicator
• NOT required RFM
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Key Timing Parameters

Speed Grade Data Rate (MT/s)
Target

CL- tRCD-tRP
tRCD-(ns) tRC (ns) tRP (ns)

4800 4800 40-40-40 16.666 48.00 16.666

Addressing

Configuration 1024Meg x 16

# BG / # Banks per BG / # Banks 4 / 4 / 16

Bank group address BG0-BG1

Bank address in bank group BA0-BA1

Row address R0-R15

Column address C0-C9

Page size 2KB

DDR5 SDRAM X16 Ballout
1 2 3 4 5 6 7 8 9

LBDQ VSS VPP

VDD VDDQ DQU2

VSS DQU0 DQSU_t

VDDQ VSS DQSU_c

VDD DQU4 DQU6

VDD VDDQ DQL2

VSS DQL0 DQSL_t

VDDQ VSS DQSL_c

VDD DQL4 DQL6

VSS VDDQ VSS

CA_ODT MIR VDD

ALERT_n VSS CS_n

VDDQ CA4 CA0

VDD CA6 CA2

VDDQ VSS CA8

CAI CA10 CA12

VDD VSS VDD
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ZQ VSS LBDQS

DQU3 VDDQ VDD

DMU_n DQU1 VSS

RFU VSS VDDQ

DQU7 DQU5 VDD

DQL3 VDDQ VDD

DML_n DQL1 VSS

RFU VSS VDDQ

DQL7 DQL5 VDD

VSS VDDQ VSS

CK_t VDDQ TEN

CK_c VSS VDD

CA1 CA5 VDDQ

CA3 CA7 VDD

CA9 VSS VDDQ

CA13 CA11 RESET_n

VPP VSS VDD
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8GB 1Rx16 TG5AA8G7LSFAWM-CG

Pin Assignments
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Pinout Description

Symbol Type Function

CK_t, CK_c Input
Clock: CK_t and CK_c are differential clock inputs. All address and control input signals are
sampled on the crossing of the positive edge of CK_t and negative edge of CK_c.

CS_n Input
Chip Select: All commands are masked when CS_n is registered HIGH. CS_n provides for

external Rank selection on systems with multiple Ranks. CS_n is considered part of the
command code. CS_n is also used to enter and exit the parts from power down modes.

DM_n, DMU_n,
DML n

Input

Input Data Mask: DM_n is an input mask signal for write data. Input data is masked when

DM_n is sampled LOW coincident with that input data during a Write access. DM_n is

sampled on both edges of DQS. For x8 device, the function ofDM_n is enabled by
MR5:OP[5]=1. DM is not supported for x4 device.

CA [13:0] Input
Command/Address Inputs: CA signals provide the command and address inputs according to
the Command Truth Table. Note: Since some commands are multi-cycle, the pins may not be
interchanged between devices on the same bus.

RESET_n Input

Active Low Asynchronous Reset: Reset is active when RESET_n is LOW, and inactive

when RESET_n is HIGH. RESET_n must be HIGH during normal operation. RESET_n is a
CMOS rail to rail signal with DC high and low at 80% and 20% ofVDDQ ,

DQ Input / Output
Data Input/Output: Bi-directional data bus. If CRC is enabled via Mode register then CRC
code is added at the end ofData Burst.

DQS_t, DQS_c,

DQSU_t, DQSU_c,

DQSL_t, DQSL_c

Input / Output

Data Strobe: output with read data, input with write data. Edge-aligned with read data,

centered in write data. For the x16, DQSL corresponds to the data on DQL0-DQL7;

DQSU corresponds to the data on DQU0-DQU7. The data strobe DQS_t, DQSL_t and

DQSU_t are paired with differential signals DQS_c, DQSL_c, and DQSU_c, respectively, to
provide differential pair signaling to the system during reads and writes. DDR5
SDRAM supports differential data strobe only and does not support single-ended.

TDQS_t, TDQS_c Output

Termination Data Strobe: TDQS_t/TDQS_c is applicable for x8 DRAMs only. When
enabled via MR5:OP[4]=1, the DRAM shall enable the same termination resistance function

on TDQS_t/TDQS_c that is applied to DQS_t/DQS_c. When disabled via MR5:OP[4]=0,

DM_n/TDQS_t shall provide the data mask function depending on MR5:OP[5]; TDQS_c is

not used. x4/x16 DRAMs must disable the TDQS function via MR5:OP[4]=0.

ALERT n Input/Output

Alert: If there is error in CRC, then Alert_n goes LOW for the period time interval and goes

back HIGH. During Connectivity Test mode, this pin works as input.Using this signal or not is
dependent on system. In case of not connected as Signal,ALERT_n Pin must be bounded to V
DDQ on board.

TEN Input

Connectivity Test Mode Enable: Required on x4, x8 & x16 devices. HIGH in this pin shall
enable Connectivity Test Mode operation along with other pins. It is a CMOS rail to rail
signal with AC high and low at 80% and 20% ofV DDQ. Using this signal or not is

dependent on System. This pin may be DRAM internally pulled low through a weak pull-
down resistor to VSS.
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MIR Input

Mirror: Used to inform SDRAM device that it is being configured for Mirrored mode vs.

Standard mode. With the MIR pin connected to VDDQ, the SDRAM internally swaps even

numbered CA with the next higher odd number CA. Normally the MIR pin must be tied to

VSSQ if no CA mirror is required. Mirror pair examples: CA2 with CA3 (not CA1) CA4 with

CA5 (not CA3). Note that the CA[13] function is only relevant for certain densities (including

stacking) of DRAM component. In the case that CA[13] is not used, its ball location,
considering whether MIR is used or not, should be connected to VDDQ

CAI Input

Command & Address Inversion: With the CAI pin connected to VDDQ, DRAM internally

inverts the logic level present on all the CA signals. Normally the CAI pin must be connected
to VSSQ if no CA inversion is required.

CA_ODT Input
ODT for Command and Address. Apply Group A settings if the pin is connected to VSS and
apply Group B settings if the pin is connected to V DDQ.

LBDQ Output

Loopback Data Output: The output of this device on the Loopback Output Select defined in

MR53:OP[4:0]. When Loopback is enabled, it is in driver mode using the default RON

described in the Loopback Function section. When Loopback is disabled, the pin is either
terminated or HiZ based on MR36:OP[2:0].

LBDQS Output

Loopback Data Strobe: This is a single ended strobe with the Rising edge-aligned with

Loopback data edge, falling edge aligned with data center. When Loopback is enabled, it is in
driver mode using the default RON described in the Loopback Function section.
When Loopback is disabled, the pin is either terminated or HiZ based on MR36:OP[2:0].

RFU Input/Output Reserved for future use

NC No Connect: No internal electrical connection is present.

VDDQ Supply DQ Power Supply: 1.1 V +/- 0.055 V

VSSQ Supply DQ Ground

VDD Supply Power Supply: 1.1 V +/- 0.055 V

VSS Supply Ground

VPP Supply DRAM Activating Power Supply: 1.8V Nom, 1.71VMin, 1.98VMax

ZQ Supply Reference Pin for ZQ calibration

NOTES:
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Absolute Maximum DC Rating

Symbol Parameter Rating Units NOTE
VDD Voltage onVDDpin relative toVss -0.3~ 1.4 V 1,3
VDDQ Voltage onVDDQpin relative toVss -0.3~ 1.4 V 1,3
VPP Voltage onVPPpin relative toVss -0.3~ 2.1 V 4

VIN, VOUT Voltage on any pin relative toVss -0.3~ 1.4 V 1,3,5
TSTG Storage Temperature -55 to +100 °C 1,2

Note(s):
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. Storage Temperature is the case surface temperature on the center/top side of the DRAM. For the measurement conditions,
please refer to JESD51-
2 standard.
3. VDD and VDDQ must be within 300 mV of each other at all times. When VDD and VDDQ are less than 500 mV
4. VPP must be equal or greater than VDD/VDDQ at all times.
5.Overshoot area above 1.5 V is specified in Section 8.3.4, Section 8.3.5, and Section 8.3.6.

DRAM Component Operating Temperature Range

Symbol Parameter
TemperatureRange (Unit: °C)

Grade Notes
Min Max

Toper_normal Normal Operating Temperature 0 85 NT 1,2,3,4
Toper_extended ExtendedOperatingTemperature 0 95 XT 1,2,3,4

Note(s):
1. All operating temperature symbols, ranges, acronyms are referred from JESD402-1.
2. Operating Temperature is the case surface temperature on the center/top side of the DRAM. For the measurement conditions,
please refer to JESD51-2 standard.
3. All DDR5 SDRDAMs are required to operate in NT and XT temperature ranges.
4. When operating above 85°C, the host shall provide appropriate Refresh mode controls associated with the increased temperature
range . The full description of these settings are defined in Table 68 in section 4.13.5
5. Operating Temperature for 3DS needs to be derated by the number ofDRAM dies as: [TOPER – (2.5°C × log2N)], where N is
the number of the stacked dies.
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DDR5-4800 Speed Bins and Operations

Speed Bin DDR5-4800

Unit NOTECL-nRCD-nRP 40-40-40

Parameter Symbol min max

Read command to first data tAA 16.666 22.222 ns 12

Activate to Read orWrite command delay time tRCD 16.666 - ns 7

RowPrecharge Time tRP 16.666 - ns 7

Activate to Precharge commandperiod tRAS 32
5 x

tREFI1
ns 7

Activate toActivate or Refresh commandperiod
tRC
(tRAS
+tRP)

48.666 -

ns 7,8

CASWrite Latency CWL CL-2 nCK

Speed Bin5 tAAmin
(ns)5

tRCDmin
tRPmin
(ns)5

Read
CL12 Supported Frequency Down Bins

4800 16.666 16.666 40 tCK(AVG) 0.416 <0.454 0.416 <0.454 0.416 <0.454 RESERVED ns

SupportedCL
22,24,26,28,30,32,34,

36,40,42
22,26,28,30,32,36,40,

42
22,28,30,32,36,40,42 22,28,32,36,40,42 nCK

8



8GB 1Rx16 TG5AA8G7LSFAWM-CG

PCB
General
* Board size：69.6±0. 1x30.0±0. 15mm
* Thickness： 1.20±0. 1mm
* Panel：6 pieces PCB per panel
* 8-layer board
* Pin count：262 PIN

PCB Material
* Halogen Free

Plating

*Edge Connector Plating: Nickel Followed by gold
Nickel Plating Thickness: 120 u” min.
Surface treatment:
Gold Plating: 3u” min
SMT PAD: average 2~3u”.

Reference:

Raw

Card

DIMM

Capacity

DIMM

Organization

SDRAM

Density

SDRAM

Organization

# of

SDRAMs

# of

Ranks

SDRAM

Package

Type

# Address

bits

row/col

/ 8GB 1Gx64 16Gbit 1024Mx16 4 1 FBGA 16/10
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Module Dimensions
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