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Product Overview

e (Capacity
s SLC: 4GB up to 256GB
s MLC: 4GB up to 512GB
e Standard ATA/IDE Bus Interface
= 512 Bytes/ Sector
= ATA command set compatible
e Flash Interface
= Flash Type: SLC,MLC
® Performance
" Read: up to 80 MB/s
= Write: up to 90 MB/s
e Power Consumption"**!
= Active mode: < 945mW
= |dle mode: < 52mW
e TBW (Terabyte Written)
= SLC: 2697 TBW for 256GB

" MLC: 267 TBW for 512GB

Notes:

1. Please see Power Consumption” for details.

MTBF
= SLC: 3,000,000 hours
= MLC: 2,000,000 hours

= pSLC: 2,500,000 hours
Advanced Flash Management

= Static and Dynamic Wear Leveling
= Bad Block Management

Low Power Management

m  Power Sleep Mode
Temperature Range

m  Operation (Standard): 0°C ~ 70°C
m  Operation (Wide): -40°C ~ 85°C

= Storage:-40°C~ 85°C

Compliant
" RoHS
= CE&FCC
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1. INTRODUCTION

Product Datasheet

1.1.General Description

UDinfo 2.5” PATA Solid State Disk (SSD) is a non-volatile, solid state data storage system, and has become a
more popular storage media solution, compared to a conventional Hard Disk Drive (HDD). Due to lack of any
mechanical components, SSD provides a more robust and cost effective storage solution for any embedded

application. Since SSD comes with a standard ATA interface which is fully compatible with traditional HDD,

designers will find 2.5” PATA SSD as an easy solution for integration in PC-based system.

1.2.Block Diagram

\VCC

-CE1

Y.

Regulator

POR VDT

7. \ VA

-CE2

-REG

Flash Controller

____Flash memory

Al10:0]

-OF

-IORD

-WE

Data Buffer

-IOWR

RESET

-CSEL

D[15:0]

Control

Interface

Host
PATA Interface

-PDIAG

-DASP

vYyYVYY JV VVYVVYVYYVYYY

INTRO

IORDY

-10CS16

-DMARQ

A A A A A A A

Data
Flash

Control signal

2.5” PATA Block Diagram
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2. PRODUCT SPECIFICATIONS .-

Capacity
SLC: From 4GB up to 256GB
MLC: From 4GB up to 512GB
Standard 50-pin 2.5”” form factor
Standard ATA/IDE Bus Interface
512 Bytes/Sector
Compatible with ATA command set
Data Transfer Mode:
Support data transfer up to PIO mode 4
Support data transfer up to Multiword DMA mode 2
Support data transfer up to Ultra DMA mode 7
NAND Flash Interface
Support SLC/MLC NAND flash memory
Support 16KB data per page NAND flash memory
ECC Scheme
Up to 68 bits / 1K Byte
Intelligent ATA/IDE Module
Built-in embedded flash file system
Implemented with both dynamic and static wear-leveling algorithms to increase endurance
of flash media
Operating Voltage: 3.3V and 5.0V
RoHS Compliance
Power-saving implementation
Support Static/Dynamic Wear Leveling function
Light weight and noiseless
Implemented with automatic error detection and retry capability

Support power down commands and idle modes
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3. ENVIRONMENTAL SPECIFICATIONS

Product Datasheet

3.1.Environmental Conditions

3.1.1.Temperature and Humidity

° Temperature:
€ Storage: -40°C to 85°C
€ Operational (Standard grade): 0°C to 70°C
€ Operational (Wide grade): -40°C to 85°C

° Humidity:
€ Standard grade: RH 90% under 40°C (operational)
€ Wide grade: RH 95% under 55°C (operational)

B High Temperature Test Condition

Temperature Humidity Test Time
Operation (Standard) 70°C 0% RH 72 hours
Operation (Wide) 85°C 0% RH 72 hours
Storage (Standard) 85°C 0% RH 72 hours
Storage (Wide) 85°C 0% RH 168 hours
Result: No any abnormality is detected.
B Low Temperature Test Condition
Temperature Humidity Test Time
Operation (Standard) 0°C 0% RH 72 hours
Operation (Wide) -40°C 0% RH 72 hours
Storage (Standard) -40°C 0% RH 72 hours
Storage (Wide) -40°C 0% RH 168 hours
Result: No any abnormality is detected.
B High Humidity Test Condition
Temperature Humidity Test Time
Operation (Standard) 40°C 93% RH 24 hours
Operation (Wide) 55°C 95% RH 72 hours
Storage (Standard) 40°C 95% RH 72 hours
Storage (Wide) 55°C 95% RH 96 hours

Result: No any abnormality is detected.
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B Temperature Cycle Test

Product Datasheet

Temperature Test Time Cycle

0°C 30 min

Operation (Standard) 10 cycles
70°C 30 min
-40°C 30 min

Operation (Wide) 20 cycles
85°C 30 min
-40°C 30 min

Storage (Standard) 10 cycles
85°C 30 min
-40°C 30 min

Storage (Wide) 50 cycles
85°C 30 min

Result: No any abnormality is detected.

3.1.2.Shock
B Shock Specification

Acceleration Force | Half Sin Pulse Duration
Operational 1500G 0.5ms

Result: No any abnormality is detected when power on.

3.1.3.Vibration
B Vibration Specification

Condition

Vibration Orientation
Frequency/Displacement | Frequency/Acceleration

Operational 20Hz~80Hz/1.52mm 80Hz~2000Hz/20G X, Y, Z axis/60 min for each

Result: No any abnormality is detected when power on.

3.1.4.Drop
B Drop Specification

Height of Drop Number of Drop

Non-operational 80cm free fall 6 face of each unit

Result: No any abnormality is detected when power on.
3.1.5.Bending
B Bending Specification

Force Action

Non-operational > 50N Hold 1min/5times

Result: No any abnormality is detected when power on.
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3.1.6.Torque
B Torque Specification

Product Datasheet

Force Action

Non-operational 0.5N-m or 5 deg Hold 1min/5times

Result: No any abnormality is detected when power on.

3.1.7.Electrostatic Discharge (ESD)
B Contact ESD Specification

Device Capacity | Temperature | Relative Humidity +/- 4KV Result

Device functions are affected, but

2.5” 64GB
PATA SSD 128GB

24.0°C 49% (RH) EUT will be back to its normal or PASS

operational state automatically.

3.2.MTBF

MTBF, an acronym for Mean Time between Failures, is a measure of a device’s reliability. Its value
represents the average time between a repair and the next failure. The measure is typically in units of hours.
The higher the MTBF value, the higher the reliability of the device. The predicted result of UDinfo’s 2.5”

PATA SSD is up to 3,000,000 hours.

3.3. Certification
® RoHS

e CE/FCC

3.4.Compliance

e Up to ATA/ATAPI-8 (Including S.M.A.R.T)
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4. ELECTRICAL SPECIFICATIONS mEEm

4.1.Supply Voltage

Parameter Rating

Operating Voltage 3.3Vand 5V

4.2.Power Consumption

Current Read Write Idle
SLC (max.) 490 510 17
MLC (max.) 1150 1500 52

Unit: mW
NOTES:

1. Samples were built using Toshiba NAND flash.

2. The operating voltage is 3.3V.

3. Sequential R/W is measured while testing 4000MB sequential R/W 5 times by CyrstalDiskMark.

4. Power Consumption may vary from flash configuration or platform.

4.3. Absolute Maximum Rating

Item | Symbol Parameter MIN MAX Unit Remark
1 Vpp-Vss DC Power Supply -0.3 +5.5 Vv
2 Vin Input Voltage Vss-0.3 Vpp+0.3 Vv
3 Ta Operating Temperature 0 +70 °C Commercial Grade
4 Tst Storage Temperature -25 +85 °C Commercial Grade
5 Ta Operating Temperature -40 +85 °C Industrial Grade
6 Tst Storage Temperature -40 +85 °C Industrial Grade
Parameter Symbol Min TYP MAX Unit
Voo 3.0 3.3 3.6 \Y
Voltage Voo 45 5.0 5.5 v

UD info CORP. TEL: +886-2-7713-6050 FAX: +886-2-8511-3151
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4.4.DC Characteristics of 5.0V 1/0 Cells (Host Interface)

Symbol Parameter Conditions MIN | TYP | MAX | Unit
Vil Input Low Voltage TTL(5V) -- -- 0.85 |V
Vih Input High Voltage 1.25 -- -- Vv

Vil Input Low Voltage TTL(3.3V) -- -- 1.05 |V
Vih Input High Voltage 1.75 -- -- \Y
Vol Output Low Voltage |lol| =4~32 mA -- -- 04 |V
Voh Output High Voltage [loh|=4~32mA | 2.8 -- -- \Y

lin Input Leakage Current No pull-up or -10 11 10 MA

pull down
loz Tri-state Output Leakage Current -10 1 10 HA

4.5. AC Characteristics

4.5.1.PIO Data Transfer

ADDR valid

(See note 1 }M XXX

CHOR-DIOW. ™| ) “ ra
WRITE
0] ] )] FTERNTNE SSSTRRSRTRT NS —— T I s N
DDN7:0) I
{See note 2) ts ta |
READ

B e P B T e BT T
{See note 2)

—— s ——] ta |-'ﬂ—

——  lg, ——
IORDY

(See note 3,.3-1) — 1 .

IORDY
{See note 3,3-2) |t |-

IORDY RECIOIOIOIOZIIIOINIOIA | e

(Seae note 3.3-3)

NMOTES

1 Device address consists of signals C50-, CS1-, and DA(Z:0)

2 Data consists of DD(7T:3).

3 The negaftion of |ORDY by the device is used to extend the register fransfer cycle. The determination
of whether the cycle is to be extended is made by the host after t, fram the assertion of DIOR- ar
DIOW-. The assertion and negaticn of IORDY are described in the following three cases:

3-1 Device never negates [ORDY, devices keeps |ORDY released: no wait is generated.

3-2 Device nagates IORDY befare ta, but causes IORDY to be asserted before t,. IORDY is

releazed prior to negation and may be assertad for no mare than 5 ns bafore release: no
wait generated.

3-3 Device negates (ORDY before ta. IORDY is released prior to negation and may be
asserted for no more than 3 ns befare relaass: wait ganerated. Thea cycle complates
after IORDY is reasserted. For cycles where a wait is generated and DIOR- is asserted,
the device shall place read data on DD{7:0) for trp before asserting IORDY.

4 DMACHK- shall remain negated during a register transfer.,

UD info CORP. TEL: +886-2-7713-6050 FAX: +886-2-8511-3151
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PIO timing parameters Mode 0 | Model | Mode2 | Mode3 | Mode4 | Note
ns ns ns ns ns
to Cycle time (min) 600 383 240 180 120 1,4
ty Address valid to DIOR-/DIOW- 70 50 30 30 25

setup (min)

t, DIOR-/DIOW- (min) 165 125 100 80 70 1
tyi DIOR-/DIOW- recovery time -- - -- 70 25 1
(min)

t3 DIOW- data setup (min) 60 45 30 30 20

1, DIOW- data hold (min) 30 20 15 10 10

ts DIOR- data setup (min) 50 35 20 20 20

ts DIOR- data hold (min) 5 5 5 5 5

ts, DIOR- data tristate  (max) 30 30 30 30 30 2

ty DIOR-/DIOW- to address valid 20 15 10 10 10 10
hold (min)

tgp | Read Data Valid to IORDY active | O 0 0 0 0

(if IORDY initially low after t,)

(min)
ta IORDY Setup time 35 35 35 35 35 3
ts IORDY Pulse Width (max) 1250 1250 1250 1250 1250
tc IORDY assertion to release 5 5 5 5 5
(max)
Notes:
1. tp is minimum total cycle, t, is minimum DIOR-/DIOW- assertion time, and t,; is the minimum DIOR-/DIOW-

negation time. A host implementation shall lengthen t,; to ensure that ty is equal to or greater than the value
reported in the devices IDENTIFY DEVICE data. A device implementation shall support any length host
implementation.

This parameter specifies the time from the negation edge of DIOR- to the time that the data is released by the
device.

The delay from the activation of FIOR- or DIOW- until the state of IORDY is first sampled. If IORDY is inactive then
the host shall wait until IORDY is active before the PIO cycle is complete. If the device is not driving IORDY negated
at the t, after the activation of DIOR- or DIOW-, that t; shall be met and tgp is not applicable. If the device is
driving IORDY negated at the time t, after the activation of DIOR- or DIOW-, then tRD shall be met and ts is not
applicable.

Mode may be selected at the highest mode for the device if CS (1:0) and DA (2:0) do not change between read or
write cycle or selects at the highest mode supported by the slowest device if CS (1:0) and DA (2:0) do change

between read or write cycles.

UD info CORP. TEL: +886-2-7713-6050 FAX: +886-2-8511-3151
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4.5.2.1DE Interface Timing

Product Datasheet

ADDR valid - to >
(A02, AOL,
AQ0, -CSO0, -
CSs1, see . . . .
note 1) : 2 o 8
-IORD/-IOWR l
Write

Data(D15:D00)
(See note2)

Read ]
Data(D15:D00)
(See note2)

-I0CS16
(See note3d)

-IORDY

-IORDY

-IORDY
(See note4, 4-3)

Figure 4-1 IDE Interface Timing (PIO Mode)
NOTES:
1. Device address consists of -CS0, -CS1, and A[02:00]
Data consists of D[15::00] (16-bit) or D[07::00] (8 bit)
-I0CS16 is shown for PIO modes 0, 1 and 2. For other modes, this signal is ignored.

P wnN

The negation of IORDY by the device is used to extend the PIO cycle. The determination of whether

the cycle is to be extended is made by the host after tA from the assertion of -IORD or -IOWR. The

assertion and negation of IORDY is described in the following three cases:

= Device never negates IORDY: No wait is generated.

u Device starts to drive IORDY low before tA, but causes IORDY to be asserted before tA: No wait
generated.

L] Device drives IORDY low before tA: wait generated. The cycle completes after IORDY is
reasserted. For cycles where a wait is generated and -IORD is asserted, the device shall place
read data on D15-D00 for tRD before causing IORDY to be asserted.

UD info CORP. TEL: +886-2-7713-6050 FAX: +886-2-8511-3151
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Table 4-1 IDE Interface Timing

Name Item Mode0 | Model | Mode2 | Mode3 | Mode4 | Mode5 | Mode6| Note
t0 |[Cycle time (min) 600 383 240 180 120 100 80 1
Address Valid to -IORD/-IOWR
t1 70 50 30 30 25 15 10
setup (min)
t2 |[-IORD/-IOWR (min) 165 125 100 80 70 65 55 1
-IORD/-IOWR (min) Register (8
12 290 290 290 80 70 65 55 1
bit)
-IORD/-IOWR recovery time
t2i - - - 70 25 25 20 1
(min)
t3 |-IOWR data setup (min) 60 45 30 30 20 20 15
t4 |-IOWR data ho Id (min) 30 20 15 10 10 5 5
t5 |-IORD data setup (min) 50 35 20 20 20 15 10
t6 |-IORD data hold (min) 5 5 5 5 5 5 5
T6Z |-IORD data tristate (max) 30 30 30 30 30 20 20 2
Address valid to -I0CS16
t7 90 50 40 n/a n/a n/a n/a 4
assertion (max)
Address valid to -I0OCS16
18 60 45 30 n/a n/a n/a n/a 4
released (max)
-IORD/-IOWR to address valid
19 20 15 10 10 10 10 10
ho Id
Read Data Valid to IORDY
tRD |active (min), if IORDY initially 0 0 0 0 0 0 0
lo w after tA
tA |IORDY Setup time 35 35 35 35 35 nas5 na5 3
tB |[IORDY Pulse Width (max) 1250 1250 | 1250 | 1250 | 1250 nas nas
IORDY assertion to release
tC 5 5 5 5 5 nab nab5
(max)
NOTES:

All timings are in nanoseconds. The maximum load on -IOCS16 is 1 LSTTL with a 50 pF (40pF below

120nsec Cycle Time) total load. All times are in nanoseconds. Minimum time from -IORDY high to -IORD high

is Onsec, but minimum -IORD width shall still be met.

1.

t0 is the minimum total cycle time, t2 is the minimum command active time, and t2i is the minimum
command recovery time or command inactive time. The actual cycle time equals the sum of the
actual command active time and the actual command inactive time. The three timing requirements
of t0, t2, and t2i shall be met. The minimum total cycle time requirement is greater than the sum of

t2 and t2i. This means a host implementation can lengthen either or both t2 or t2i to ensure that t0

UD info CORP. TEL: +886-2-7713-6050 FAX: +886-2-8511-3151
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is equal to or greater than the value reported in the device’s identify device data. A PATA Storage
Device implementation shall support any legal host implementation.

2.  This parameter specifies the time from the negation edge of -IORD to the time that the data bus is no
longer driven by the PATA Storage Device (tri-state).

3. The delay from the activation of -IORD or -IOWR until the state of IORDY is first sampled. If IORDY
is inactive then the host shall wait until IORDY is active before the PIO cycle can be completed. If the
PATA Storage Device is not driving IORDY negated at tA after the activation of -IORD or -IOWR, then t5
shall be met and tRD is not applicable. If the PATA Storage Device is driving IORDY negated at the time
tA after the activation of -IORD or -IOWR, then tRD shall be met and t5 is not applicable.

4. t7 and t8 apply only to modes 0, 1 and 2. For other modes, this signal is not valid.
IORDY is not supported in this mode.

4.5.3. Multiword DMA Data Transfer

CS0-/CS1- N

= By

See note —me|  |--—

DMARG A

Sea note — =

DMACK- 4
——| e
! e 4
DIOR-DIOW

Road — =—=—eem——————e- - Ko
DD{15:0)

Wit
DD{r1gzm XXX KHXXAX XX

[t ]t [——

MOTE - The host shall not assert DMACK- or negate both C30 and C51 until the assartion of
DMARG is detected, The maximum time from the assertion of DMARQ to the assertion of
DMACK- o the negation of both CS0 and C51 is not defined.

Figure 4-2 Initialing a Multiword DMA Data Burst
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CE0-1CE1-
e | —
DMARC
DMACK-
—— e
A e
DIOR-DIOV-
— ] b |- —| tp |-
Dl;e?g ’ AARARARN A XK KRR AN A KKK
{129 et tr [ - b = B |-
Write  JOCX XX XXX AAXKAKKXX AR
LD(13:0) -ty = o - —me 1y |-
Figure 4-3 Sustaining a Multiword DMA Data Burst
CS0-/CS1- ARG,
—l— t"J < —
[l—————————{, ————
DMARD
I:SEE' I'll:‘ttE} - 1
DrACK- |
%l U | b e
DIOR-DIOW - f 1 A b
—= f |- | 17
Read  F0O0CCK L .K}{KX%““
D150
[ o o
Write
DO(1S0) XXX HAPRRIE K, POCKARA
- { | L -t

MOTE - To terminate the data burst, the Devica shall negate DMARQ within §, of the assertion of the
current OIOR- ar DIOW- pulse. The last data word for the burst shall then be transferred by the
negation of the current DICR- or DIOW- pulse. IF all data for the command has not been
transferrad, the device shall reassart DMARD again at any later time o resume the DA operation
as shown in figura B8,

Figure 4-4 Device Terminating a Multiword DMA Data Burst
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MOTE

has been negated.

CS0-1CS1- Y XXIXKER
| by e
ty
DhaRc P
(See note 2)
DhiACHK- i
[See note 1) - T P 1o =] )
DIOR-DIOW- /Y
tg |- 7
Fead PO A VA
BOC20) e et o R S T
i F
Write FEX A ixxxxxxxx
DD{15:0) TN o

1 To terminata the transmission of a data burst, the host shall negate DMACK- within U after a DIOR-
ar DIOW - pulse. Mo further DIOR= ar DIOW - pulses shall be assearted for this burst.

2 If the device is able to continue the fransfer of data, the device may leave DMARG asserted and wait
far the hast to reassert DMACK- or may negate DMARD at any time after datecting that DRMACK-

Figure 4-5 Host Terminating a Multiword DMA Data Burst

Multiword DMA timing parameters Mode Ons | Mode 1 ns [ Mode2 ns Note
to Cycle time (min) | 480 150 120 See note
to DIOR-/DIOW- asserted pulse width ~ (min) 215 80 70 See note
te DIOR- data access (max) 150 60 50
tr DIOR- data hold (min) 5 5 5
tg DIOR-/DIOW- data setup (min) 100 30 20
ty DIOW- data hold (min) 20 15 10
t DMACK to DIOR-/DIOW- setup (min) 0 0 0
t, DIOR-/DIOW- to DMACK hold (min) 20 5 5
tyr DIOR- negated pulse width (min) 50 50 25 See note
tyew DIOW- negated pulse width (min) 215 50 25 See note
tir DIOR- to DMACK delay (max) 120 40 35
tow DIOW- to DMACK delay (max) 40 40 35
tw €S(1:0) valid to DIOR-/DIOW- (min) 50 30 25
ty €S(1:0) hold (min) | 15 10 10
t; DMACK- to read data released (max) 20 25 25
Note: t; is the minimum total cycle. tp is the minimum DIOR-/DIOW- assertion time, and ty (tyg Or tcw, as appropriate) is
the minimum DIOR-/DIOW- negation time. A host shall lengthen ty and/or tg to ensure that t, is equal to the value
reported in the devices IDENTIFY DEVICE data.

3F-4, No.8, Ln. 609, Sec. 5, Chongxin Rd., Sanchong Dist., New Taipei City 241, Taiwan (R.0.C.)
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4.5.4.Ultra DMA Data Transfer
Ultra DMA data burst timing requirements

Product Datasheet

Mame Mode 0 Made 1 Mode 2 Maode 3 Mode 4 Mode & | Mode & Measurement
{In ns) {in ns) {in ns) {in ns) {in ns) {innsp | {inns) lacatan
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max

bovoree | 2340 160 120 a0 (1] 40 K] Sender

tove 112 7 54 38 25 16.8 13.0 Mote 3

tocye 230 153 115 5B 57 38 s Sander

ips 15.0 10.0 7.0 1.0 5.0 4.0 26 Reeipient

L 5.0 50 50 5.0 5.0 4.8 a5 Recipiant

bovs 70.0 48.0 31.0 200 .7 4.8 40 Sandar

fgum 5.2 B2 5.2 B2 6.2 a8 EH] Sandar
bes 15.0 10.0 7.0 7o 5.0 5.0 50 Device

bew a.0 5.0 5.0 5.0 5.0 5.0 5.0 Device

tes 70.0 450 3.0 200 6.7 10.0 10.0 Hiost

b 6.2 B.2 6.2 B2 6.7 10,0 10,0 Host

bzeg 0 0 0 0 0 35 25 Device

lpers T0.0 450 3.0 200 6.7 25 17.5 Sander

fez 230 200 170 130 120 Al 80 Device

tu 0 1601 0O 180y 0 [150 ) O | 100 O [100] O L) 0 il Mote 4

 Ehay ] 20 ] 20 ] 20 it Host

i a i} a 8] ] 1] o Hewst

faz 10 10 10 10 10 10 10 MNate 5

tzap 20 20 2 20 2 20 20 Heost

bzam a 0 a n] ] 4] o Device

terer 20 T 20 Fit 20 T 20 a5 20 55 20 ] 20 B0 Hisl

trrs Th i a0 Gl @i Sl 50 Sender

tee 160 125 100 100 100 85 25 Recipient

tiorpyz 20 20 20 20 20 20 20 Device

[ 0 [¥] ] [i] i} [i] o Device

fark 20 20 ] 20 2 20 2 Host

tes 50 a0 50 A0 50 a0 50 Sander

MOTES

1 All timing measurement switching points (low to high and high to low) shall be taken at 1.5 V.

2 All signal transitions for a timing parameter shall be measured at the connector specified in the
measurement location column,  For example, in the case of tgrs, both STROBE and DMARDY-
transitions are measured at the sender connacter.

3 The parameter tzve shall be measurad at the recipient's connecter farthest from the sender.

4 The parameter t, shall be measured at the connector of the sender or recipient that is responding to an
incaming transition fram the recipient or sender respectively. Both the incaming signal and the outgaing
response shall be measured at the same connector.

5 The parameter tqz shall be measured at the connector of the sender or recipient that is driving the bus but
must releass the bus the allow for a bus turnareund.

UD info CORP. TEL: +886-2-7713-6050 FAX: +886-2-8511-3151
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Ultra DMA data burst timing descriptions

Product Datasheet

MName | Comment

| boyrerye | Typical sustained average two cycle time

teve Cycle time allowing for asymmetry and clock variations (from STROBE edge to STROBE
edge)

tocee Two cycle time allowing for clock variations (from nsing edge to next nsing edge or from
falling edge to next falling edge of STROBE)

tos Data setup time at recipient (from data valid until STROEE edge) (See note 2,5)

tow Data hold time at recipient (from STROBE edge until data may become invalid) (See note
2.5)

frns Drata valid setup time at sender (from data valid until STROBE edge) (See note 3)

too Data valid hold time at sender (from STROBE edge until data may become invalid) (See
note 3)

fe. CRC waerd setup time at device (See note 2)

fen CRC word hold time device (See note 2)

= CRC werd valid setup time at host (frorn CRC valid until DMACK- negation) (See note 3}

teay CRC waord wvalid hold time at sender {from DMACK- negation until CRC may become invalid)
{See naote 3)

freg Time from STROBE output released-to-driving until the first transition of critical timing.

togFs Time from data output released-to-driving until the first transition of critical timing.

tes First STROBE time (for device to first negate DSTROEBE from STOP during a data in burst}

tu Limited interlock time (See note 1)

T s Interlock time with minimum {See note 1)

tu Unlimited interdock time (See note 1)

far Maxinum time allowed for cutput drivers to release (from asseried or negated)

Ezan Minimum delay time required for output

tzap drivers to assert or negate (from released)

feny Envelope time (from DMACK- to STOF and HDMARDY- during data in burst initiation and
fram DMACK to STOP during data out burst initiation)

trrs Ready-to-final-STROBE time (no STROBE edges shall be sent this leng after negation of
DMARDY-)

1) Ready-to-pause time (that recipient shall wait to pause after nagating DMARDY-)

torovz | Maximum time before releasing IORDY

b iompy Minimum time before driving IORDY (See note 4}

tacs Setup and hold times for DMACK- (hefore assartion or hegation)

tas Time from STROBE edge to negation of DMARQ or asserion of STOF (when sender
terminates a burst)

MOTES

1 The parameters ty), tyy (in Figure 74 and Figure 75), and t| indicate sender-to-recipient or recipient-
to-sender interlocks, ie., one agent (either sender or recipient) is waiting for the other agent to
respond with a signal before proceeding. ty is an unlimited interleck that has no maximum time
value, fyy iz a limited time-cut that has a defined minimum. t is a limited time-cut that has a
defined maximum.

2 B0-conductor cabling (See 7.3) shall be required in order to mest setup (tos, tog) and hold (tos, tog)
times in modes greater than 2.

3 Timing for toys, to, tovs and teuu shall be met for lumped capacitive loads of 15 and 40 pf at the
connector where the Data and STROBE signals have the same capacitive load value. Due to
reflections on the cable, these timing measurements are not valid in a normally functioning
systam,

4 For all modes the parameter tyopoy may be greater than tgyy due to the fact that the host has a pull-
up an IORDY- giving it a known state when released.

3 The parameters tos, and tpy for mode 5 are defined for a recipient at the end of the cable anly in a
configuration with a single device located at the end of the cable, This could result in the minimum
values for tos and toy for mode 5 at the middle connector being 3.0 and 3.9 ns respectively.
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OMARD
[devica) A

— tn ——n

DMACK- g
{host)

4————— g ——»

STOR [ feun

{host) XXX ™
G e e = |

HDMARDY-
(host) 2O A

try ————

W lrap
troroy we————— iz ——————»
DETROBE .
[device) - ~ tozpe ——] ————————
taz s pla—w tom
OD(15:0) SERHHAAAAPA——KKXK XXXX
lacy —w I
DAD, DAL, DAZ, |
Cs0-, C51- ?XRR)\

MNOTES -

1 Ses 9.13.1 Initiating an Ultra DMA data-in burst.

2 The definitions for the DICW-STOP, DIOR- HOMARDY- HSTROBE, and
IORDY:DDMARDY-DSTROBE gignal lines are not in effect until DMARD and DMACK.

are asserted.

Figure 4-6 Initialing an Ultra DMA Data-in Burst

- tove *
4 Bove L] tove
- I - tave - ¥
DSTROBE ; |
at device
DD 15:0)
at davice

DETROBE )
at host \—/ w

e Tow D5 ey T4 lmmntfﬂ
| fomic Roaic | | tomis Lozic L=l
SO SOCESEINK SOOI SRRt
at hast
NOTES -

1 Sea 9.13.2 The data in transfer.

2 DR(15:0) and DSTROBE signals are shown at both the host and the davics to emphasize that
cable seitling time as well as cable propagation delay shall not allow the data signals fo ke
considered stable at the hast until same time after they are driven by the device,

Figure 4-7 Sustained Ultra DMA Data-in Burst
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DMARG
[eeviea) ™,
=t ——
DMACK- .
(host) ™
- ful 4 fL > — lacx —+
STOF |
(hest g NXXKX
— ty il H— tack —w
HDMARDY- |
{host} I AN /m
e e —"‘i +—# licADvz
DSTROEE —, | - e
[devica) :>< l /
CD{15:0)
f— taow —a
"es cste XXX
C50-, C51- .
MOTES

1 See 9.13.4.1 Device terminating an Uira DIMA data in burst,
2 The definitions for the STOP, HOMARDY, and DSTROBE signal lines are no longer in effect
after DMARQO and DMACK are negatad.

Figure 4-8 Device Terminating an Ultra DMA Data-in Burst

DrnaRo ;
[devics) i
p— tu - s *
DMACK- -
{host) lh— tosn > e
— tps — bz M—s +— faok —
STOP
fhost —— g KEX
| - tars -
HOMARDY- [
{hast i /W
. L b | I’ I [ -
RFS — - W -
5 >| e _.i = +—w torove
DSTROBE L ! 1.---------------
{device) o A
fovs et Tove

00(150) "X KRKKKKK KKK GRE ST

- tack
DAd, DAT, DA2,
Cs0-, CE1-

MOTES -

1 See 9.13.4.2 Hest pausing an Ultra DMA data in burst.

2 The definitions for the STOP, HDMARDY, and DSTROBE signal lines are no longer in effect
after OMARC and OMACK ara nagatad.

Figure 4-9 Host Terminating an Ultra DMA Data-in Burst
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DMARG
{device) 4
s

— bty ——»

DhAACK- P

(host) y

face —r— tzpyy —
sTOP E
(host) M/
tmoroy p— — by —

DoMARDY- W

(eMcE), — ceeeeSeEessaeeEsl ==

Racx ’1 >
HSTROBE |
(host) W ’4 —— fpzes —:-\—

DO{15:0) e
(host)  PEFEPE il pe v KX AKX
tack [4—m
D0, O, DAZ,
CS0-, CE1- ,
MNOTES -

1 See 8,141 Initiating an Uitra DMA data cut burst,
2 The definitions for the STOP, DDMARDY, and HSTROEE signal lines are noi in effect
until DMARG and DMACK are asserted.

Figure 4-10 Initialing an Ultra DMA Data-out Burst

- —  lowe -
el ——Me—— e ———»
- r - ey »
HETROBE
at hast | rd s 8 /L
tLv.u. tjr.lu t;,‘i'.‘u
owmic - t:::c ot | ‘13! ._:JE'@.':?
Dpiie) LK KKK KX
HSTROBE
at devics ™, / \. -
| tow tos ! Ton s | fou
** o tee [ fouc tozic |""H*| Tonc
DD{15:0 ‘ — —
R PR HAKAARR KR ARKAKARAKK A AKARAARXK
MNOTES

1 See 9.14.2 The data out transfer

2 D0{15:0) and HSTROBE signals are shawn at bath the davice and tha host be emphasize that
cable setlling time a5 wall as cable propagatan dalay shall nat allow tha data signals ta be
considered stable at the device until some time after they are driven by the host.
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l— 1 ——]
CrARC |
[dewice)
[ e —
CMACK- “
{host) | .
T - b — o al T —-.
sTOP " |
(host) ——— N
— ty —~ - toacrz
DOMARDY- \L |
(device) L [
e Tapy o
l

"o XXX
tzvs d—r-—l-i bos
Clhosty R IIR SR I K ORE ASEiS s

M= lark -
BAD, DAT, DAZ,
CS0-, CSi- v e ed

MNOTES

1 Sea 9.14.4.1 Host terminating am Ulra DA data out burst.

2 Tha definitions for lhe STOF, DDMARDY, and HSTROBE signal lines are no lenger in
effect after DMARD and DMACK are negated.

Figure 4-12 Host Terminating an Ultra DMA Data-out Burst

DMARD Y
(device) i

DMACK-
(st ™
] (] R T ~
ETOP
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et —* -| bomavz

DDMARDY- | |
[devics] 1 L
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ihost) X | LK
fows |< . ey
Prosy XXX KRARKKKKAKX KK CRE A5
L R »
DAD, DAY, DAL,
CS50-, C31- .-"I R
MOTES

1 See 8.14.4.2 Device pausing an Ultra DA data out burst.
2 Tha definiions for the STOP, DDMARDY. and HETROBE signal ines are ra longer in
efleet aller DMARD and DMACK are negated,

Figure 4-13 Device Terminating an Ultra DMA Data-out Burst
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5. INTERFACE

Product Datasheet
[ 1 1 |

5.1. Pin Assignment and Descriptions

I|— P dS

m w1
mm

]lls— P dd

Table 5-1 2.5”” PATA SSD Pin Assignments

Pin Pin Name Pin Pin Name
01 -RESET 02 GND
03 DD7 04 DD8
05 DD6 06 DD9
07 DD5 08 DD10
09 DD4 10 DD11
11 DD3 12 DD12
13 DD2 14 DD13
15 DD1 16 DD14
17 DDO 18 DD15
19 GND 20 KEY_PIN(OPEN)
21 DMARQ 22 GND
23 -DIOW:STOP 24 GND
25 -DIOR:-HDMARDY:HSTOBE 26 GND
27 IORDY:DDMARDY:DSTROBE 28 CSEL
29 -DMACK 30 GND
31 INTRQ 32 101S16
33 DA1 34 -PDIAG:-CBLID
35 DAO 36 DA2

37 -CSo 38 -Cs1
39 -DASP 40 GND
411 vccC 42 vcc

43 GND 44 NC
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Table 5-2 2.5”” PATA SSD Pin Descriptions

Product Datasheet

Pin No.

Signal

1/0*

Description

01

-RESET

Hardware reset signal from the host

17,15,13,11,09,07,
05,03,04,06,08,10,

12,14,16,18

DDO~DD15(Device Data)

1/0

16-bit bi-direction Data Bus. DD (7:0) are used for

8-bit register transfers.

21

DMARQ(DMA Request)

For DMA data transfers. Device will assert DMARQ
when the device is ready to transfer data to or

from the host.

23

-DIOW(I/O Write)

STOP(Stop UDMA Burst)

This is the strobe signal used by the host to write to

the device register or Data port

The host assert this signal during an UDMA burst to
stop the DMA burst

25

IORDY(l/O channel ready)

DDMARDY(UDMA ready)

DSTROBE(UDMA data strobe)

This signal is used to temporarily stop the host
register access (read or write) when the device is

not ready to respond to a data transfer request.

The device will assert this signal to indicate that
the device is ready to receive UDMA data-out

burst.

When UDMA mode DMA Read is active, this signal

is the data-in strobe generated by the device.

28

CSEL(Cable select)

This pin is used to configure this device as Device 0

or Device 1.

29

-DMACK(DMA acknowledge)

This signal is used by the host in respond to

DMARQ to initiate DMA transfer.

31

INTRQ(Interrupt)

When this device is selected, this signal is the

active high Interrupt Request to the host

32

101S16

During PIO transfer mode0,lor 2, this pin indicates
to the host the 16-bit data port has been
addressed and the device is prepared to send or
receive a 16-bit data word.

When transferring in DMA mode, the host must
use a 16-bit DMA channel and this signal will not

be asserted.

35, 33, 36

DAO~DAZ2(Device Address)

This is 3-bit binary coded Address Bus.

34

-PDIAG(Passed diagnostics)

1/0

This signal will be asserted by Device 1 to indicate

UD info CORP. TEL: +886-2-7713-6050 FAX: +886-2-8511-3151
3F-4, No.8, Ln. 609, Sec. 5, Chongxin Rd., Sanchong Dist., New Taipei City 241, Taiwan (R.0.C.)
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to Device 0 that Device 1 has completed
diagnostics,
Pin No. Signal 1/0* Description
-CBLID(Cable assembly type
identify)

37,38 -CS0, -CS1(Chip select) | These signals are used to select the Command
Block and Control Block registers. When —-DMACK is
asserted, -Cs0 and —Cs1 shall be negated and
transfers shall be 16-bit wide.

39 -DASP(Device active, Device 1 | 1/O During the reset protocol, -DASP shall be asserted

present) by Device 1 to indicate that the device is present.

41, 42 VCC P Power supply

02, 19, 22, 24,26, | GND -- Ground.

30, 40, 43

Note:
“” An input from the host system to the device
“0” An output from the device to the host system
“1/0” An input/output (bi-direction) common
“p” Power supply
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6. SUPPORTED COMMANDS

Product Datasheet

6.1.ATA Task File Registers

The 1/0 decoding of each register is listed as follows:

-CS1 | -CSO A2 | A1 | A0 | -DIOR=0 (-DIOW=1) -DIOW=0 (-DIOR=1)

1 0 0 0 0 Data (Read) Data (Write)

1 0 0 0 1 Error Feature

1 0 0 1 0 Sector Count Sector Count

1 0 0 1 1 Sector Number (LBA7-0) Sector Number (LBA7-0)
1 0 1 0 0 Cylinder Low (LBA 15-8) Cylinder Low (LBA 15-8)
1 0 1 0 1 Cylinder High (LBA 23-16) Cylinder High(LBA 23-16)
1 0 1 1 0 Drive/Head (LBA 27-24) Drive/Head (LBA 27-24)
1 0 1 1 1 Status Command

0 1 1 1 0 Alternate Status Device Control

0 1 1 1 1 Drive Address Reserved

UD info CORP. TEL: +886-2-7713-6050 FAX: +886-2-8511-3151
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6.2.List of Command Sets

The table below summarizes the SSD command sets with the descriptions of individual command and task

Product Datasheet

file for each command.

No. | Command Set Code [FR [SC |[SN |CY | DR | HD | LBA
1 CFA Erase Sector(s) COh - Y Y Y Y Y Y
2 CFA Request Extended Error Code 03h -- - -- - Y - --
3 CFA Translate Sector 87h - Y Y Y Y Y Y
4 CFA Write Multiple w/o Erase CDh -- Y Y Y Y Y Y
5 CFA Write Sector w/o Erase 38h - Y Y Y Y Y Y
6 Check Power Mode ESh - - - - Y - -
7 Execute Device Diagnostic 90h -- -- -- -- Y -- --
8 Identify Device ECh -- - -- - Y - --
9 Idle E3h - Y - -- Y -- -
10 Idle Immediate Elh - -- - - Y - -
11 Initialize Device Parameters 91h - Y - - Y Y -
12 NOP 00h - -- o= -- Y -- -
13 Read Buffer E4h -- - - - Y - -
14 Read DMA C8h -- Y Y Y Y Y Y
15 Read Multiple Cah -- Y Y Y Y Y Y
16 Read Sector(s) 20h - Y Y Y Y Y Y
17 Read Verify Sector(s) 40h -- Y Y Y Y Y Y
18 Seek 70 = == Y Y Y Y Y
19 Set Features EFh Y - - - Y - -
20 Set Multiple Mode Céh - Y - -- Y - --
21 Sleep E6h - - - - Y -- -
22 Standby E2h - - - - Y - 4
23 Standby Immediate EOh - - - - Y - -
24 Write Buffer E8h - -- - - Y - -
25 Write DMA CAh - Y Y Y Y Y Y
26 Write Multiple C5h -- Y Y Y Y Y Y
27 Write Sector(s) 30h - Y Y Y Y Y Y

Note:

FR: Feature Register HD: Head No. of Drive/Head Register

SC: Sector Count Register LBA: LBA mode supported

SN: Sector Number Register Y: Set up

CY: Cylinder Low/High Register - Not set up

DR: Drive bit of Drive/Head register
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6.3. Identify Drive Information
The Identity Drive Command enables Host to receive parameter information from the device. The

Product Datasheet

parameter words in the buffer have the arrangement and meanings defined in below table. All reserve bits

or words are zero.

Word Address | Default Value Total Bytes Data Field Type Information
General configuration — bit significant for
0 044Ah 2
Non-removable device
1 Xxxxh 2 Default number of cylinders
2 0000h 2 Reserved
3 xxxxh 2 Default number of heads
4 7EQ0Nh 2 Retired
5 0200h 2 Retired
6 xxxxh 2 Default number of sectors per track
7-8 xxxxh 4 Number of sectors per device
9 0000h 2 Retired
10-19 xxxxh 20 Serial Number in ASCII
20 0002h 2 Retired
21 0002h 2 Retired
Number of ECC Bytes passed on Read/Write Long
22 0004h 2
Commands
23-26 Aaaah 8 Firmware revision in ASCII
27-46 xxxxh 40 Model number in ASCII
Maximum number of sector that shall be transferred
47 8001h 2
on Read/Write Multiple commands
48 0000h 2 Reserved
49 2B00h 2 Capabilities-LBA/DMA Supported
50 4000h 2 Reserved
51 0200h 2 PIO data transfer cycle timing mode 2
52 0000h 2 Retired
53 0007h 2 Word 54-58, 64-70 and 88 are valid
54 xxxxh 2 Current numbers of cylinders
55 xxxxh 2 Current numbers of heads
56 xxxxh 2 Current sectors per track
Current capacity in sectors (LBAs)(Word 57= LSW, Word
57-58 xxxxh 4
58= MSW)
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Word Address | Default Value Total Bytes Data Field Type Information
59 0101h 2 Multiple sector setting is valid
60-61 xxxxh 4 Total number of sectors addressable in LBA Mode
62 0000h 2 Retired
63 0007h 2 Multiword DMA mode 2 and below are supported
64 0003h 2 Advance PIO transfer modes supported
65 0078h 2 Minimum Multiword DMA transfer cycle time 120nsec
Manufacturer’s recommended Multiword DMA
66 0078h 2
transfer cycle time 120nsec
Minimum PIO transfer cycle time without flow control
67 0078h 2
120nsec
Minimum PIO transfer cycle time with IORDY flow
68 0078h 2
control 120nsec
69-79 0000h 26 Reserved
80 0030h Major version number
81 0000h Reserved
82 7009h 2 Supports Security Mode feature set
83 5004h 2 Reserved
84 4000h
85 7009h Feature Setting
86 1004h Feature Setting
87 4000h Feature Setting
Ultra DMA mode 7 and below are supported, UDMA
88 XXXXh 2
mode5 select
89-92 0000h 8 Reserved
93 xxxxh
94-128 0000h 2 Enhanced security erase supported
129-159 0000h 62 Reserved vendor unique bytes
160-255 0000h 192 Reserved

Notes:
1. a =Vender Specific Configuration

2. n = Host Selectable Configuration
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7. PHYSICAL DIMENSION mEm
(Top view) (Bottom view)
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Unit: mm
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8. TERMINOLOGY
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HEE
The following table is to list out the acronyms that have been applied throughout the document.
Term Definitions
LBA Logical block addressing
MB Mega-byte
MTBF Mean time between failures
PATA Parallel advanced technology attachment
S.M.A.R.T. Self-monitoring, analysis and reporting technology
SSD Solid state disk
9. BARCODE DESCRIPTION Emm
yymmddXX

Part Number

Manufacturing

Data: YYMMDD Flash Type: <
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10. PARTNUMBER DECODER
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[ 1L 1 |
8v9v10y,11\,12\,13\,14\,15 \,16y,17
[FD-25UDXX"X X" X" XXX XX
X1X2X3 X4X5 X6X7 X8 X9 X10 X11 X12 X13 X14 X15 X16X17
Auto Detect
P10 / Fix mode
C: SLC Standard (02C ~ +702C) PIO / Removable
004GB 064GB |I: SLC Industrial (-402C ~ +852C) PIO / Auto Detect
008GB 128GB | K: MLC Standard (02C ~ +702C) MWDMA / Fix mode
IFD 25 ubD P blank

016GB 256GB | M: MLC Industrial (-402C ~ +852C)
032GB 512GB | P: pSLC Standard (02C ~ +702C)
F: pSLC Industrial (-402C ~ +852C)

S s ¢ s2gNQ3R

MWDMA / Removable
MWDMA / Auto Detect
UDMA / Fix mode
UDMA / Removable
UDMA / Auto Detect
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