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1. Introduction

1.1 Product Overview

Renice X5 CF products comes with the industry standard CompactFlash form factor, provides both high performance
and reliability, with great endurance working in harsh environment such as low/high temperature, great shock, vibration
and interference. With these advantages and its ATA interface which is fully compatible with most popular transfer
modes such as UDMA, Multiword DMA and P10, Renice CF products is ideal storage option for embedded computing,

industrial applications, network & communications, public security, military, aerospace, medical and automotive fields.

1.2 Feature

e Performance
Host Transfer rate: 133MB/S
Read/Write Speed: 95MB/90MB/S (Typical)
Transfer rates rating is 600x
e Form factor: 1.0 inch (42.8mmX36.4mmX3.3mm) LxWxH
e Interface standard: IDE (50Pin)
e Density: 2GB, 4GB, 8GB, 16GB, 32GB
e Weight: 12429
e Input voltage: 3.3V (x5%)
e Commercial operating temperature range from 0 to +70°C
Industrial operating temperature range from -40 to +85°C
e Flash management algorithm: static and dynamic wear-leveling, bad block management algorithm
e Supports dynamic power management and SMART (Self-Monitoring, Analysis and Reporting Technology)
e ECC (Error Correction Code): Advanced 8/15 bit hardware BCH ECC engine
e Automatic sleep and wake-up mechanism to save power
e Read endurance: unlimited
e Data retention: 10 years
e MTBF: >3,000,000 Hours



2. Functional Block Diagram
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Figure 1: Block Diagram




3. Product Specifications

3.1 Physical Specifications

Form factor 1.0 inch
Length 42.8+0.10
Dimensions(mm) Width 36.4+0.15
Height 3.3+0.10
Weight 12+2g
Connector 50pin IDE
3.30mm= 0.10
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3.2 Host Interface

Fully compliant with CFA 4.1 and ATA-6 Standard

- ATA Transfer Modes:
- UDMA 0-6

- MWDMA 0-4

- PIO 0-6

- ECC (Error Correction Code) 8 or 15 bits per 512 bytes

- Supports True IDE, PC Card Memory and 1/0O modes
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4. Interface Description

4.1 Pin Assignment

A30mm £0.05 {130 in.)
-l 35 88mm £ 0.08 (1.412 in.} L
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4.2 Pin Description

PC Card Memary Mode PC Card UG Mode True |DE Mode'
Pin Signa Fin | I, O Fin Bigna Brn | in, & | Pin Siona Fin i, Oud
Mum hamse Type | Tyoe || Mum Nams Tyos| Tyoe | HWu hams Type Tyoa
1 GND Ground || 1 GHND Ground | GND Ground
2 Do o [z oz 2 D03 o [z ora] 2 oo3 10 | 112, 023
3 D o [z oz 2 D o [z oza] 3 Dol 1o | 112, 023
F D08 o [z oza| 4 Dos o [z o023 4 D05 1o | 112, 023
g one o [z oza| & oos o [z ora] s oos 1o | 112, 023
[ oo o |z oza| & oo o [z oza] & oo 1o | 112, 023
T LE1 | 13U T -CE1 | 3U 7 080 | 132
& AtD | 12 & Ath | (4 & Ader | 112
o -OF | lau | -0E | 3L o | -ATASEL | | 13U
10 AL | 112 10 Al | 1z 10 A | |12
1 AR | s 1 T | (i 11 Ane? | 11z
12 ADT | 112 12 ADT | 112 12 AnT | |12
13 veo Power |[ 13 Voo Power | 13 Yoo Power
AL | 122 +4 A | 1z 14 sy | 112
5 ADS | 12 15 ADS | 112 15 ADE | |12
198 Al | 112 18 A | 12 18 Ang | 12
17 Al | 112 17 ALY | 112 17 Al | 2
8 ADZ | 112 18 ALZ | 112 18 ADZ | 12
19 ADT | 112 19 ADt | 112 10 A | 2
0 ADD | 112 w0 is) | 112 20 ADD | 12
21 (a0 10 | nZ,o2a| 21 W] o | 202 | 2t W3] I | 112,023
2 (W 0 | n2 023 = [yt o |z o2 | =2 (Wi o | 112,023
23 (WA 10 |z, 023 2 (W1 o | HZzoza| 2 ooz 1D | 12,023
24 WP o oTa 24 | -0 | O ors | 24 | -l00sE | O OMa
5 ooz O | Ground | 28 £onz O | Ground | 28 oo 0 | Ground
b o0 O | Ground | 28 £01 O | Grouns | 28 Ealnl] 0 | Ground
27 D11’ o |11z, ozl 2 D1’ vo |12 oza| 27 D1’ o | 112, 023
8 oiz’ o |12, 023 28 bz bo 112, oZa| 28 b1z o | 117, OF3
b D3’ o |12, 023 20 b4y v | 112, oza| e 013 I | 11X, OF3
a0 Did’ o |11z, ozal|l 3o D14’ ro (12 oza| 3o D1d o | 112, 023
31 nis’ o |12, o2a | 3 RS b 112, oZa| 3 bis e | 112, 023
3z LB | 13U 3z LE2 | 13U 3z ol R | |37
k<) RITY O | Ground | 33 RIS O | Gound | 33 g 0 | Ground
3 0RO | 13U 34 -IORO | 3U 34 -IoRO' | 132
H&TROBE™® HETROBE™ HSTROBE®
HOMARDY™ L HOMARD Y -HOMARDY*




PC Card Memory Mode PC Card 'O Mode True IDE Mode®
Fin Signal Pin | In, Out || Pin Signal Fin | In, Out || Fin Signal Fin In, Cut
Mum MName Type | Type | MNum MName Type| Type |[Mum MName Type Type
35 -IOWR | 10 35 -IDWR | lau 35 | -IOWR' | 132
sToR™ " sToOR'™" sTOP*
6 -WE | 13U 36 -WE | 13U 36 -WE? | W]
7 | READY ) OT1 37 -IREQ o] OT1 a7 INTRC o] 0zZ1
B VCC Fower 38 VCC Fower 38 VCC Fower
ks -CSEL® | 122 39 -CSEL | 127 39 -CSEL | 12U
40 G2 O | OPEN | 40 g2 O | OPEN | 40 Vg2 o] OPEN
41 RESET | 127 41 RESET | 122 41 | -RESET | 127
42 SWAIT o oT1 42 SWAIT o] oT1 42 | IoRDY o] ON1
DOMARDY' DOMARDY ™ DOMARDY® oT1'?
DSTROBE" DSTROBE" DSTROBE®
43 | -INPACK | © oT1 43 | -INPACK | © OT1 43 | DMARG | © 0z1
-DMARG "2 -DMARG "2
44 REG | Iau 44 -REG | ]V 44 | -DMACK ® ]V
DMACK 2 DMACK ™
45 BvVD2 8] OT1 45 -SPKR 0 OT1 45 -DASP o | 11U, DN
45 BVD1 0] OT1 46 | -STSCHG | O OT1 46 | -PDIAG | /O | 11U, ON1
47 Dog’ Vo | HZ.0Z3 || 47 pos’ WO |1z, 023 || 47 Dos' o | 11z, 023
48 Dog' Vo |11z, 023 | 48 Dog’ o [ 11Z, 023 | 48 Dog' o | 1z, 0z3
49 D10’ Vo | NZ.0Z3 | 49 D10’ IO | 11Z,0Z3 || 49 D10’ 1o | HZ, 0Z3
50 GMD Ground 50 GHD Ground 50 GMD Ground

5. Power Specifications

5.1 Power Specification

Operating voltage: 3.3V (£5%)

5.2 Power Consumption (typical)

Operation (Read/Write) — 0.365W

Idle — 0.018W
Sleep (Partial/Slumber) — 0.012W/0.018W

6. Reliability Specification




Item Features
Standard: 0~70°C
Temperature Operating
Industrial: -40~85°C
Humidity 5-95%
Vibration 20G(7-2000HZ)
Shock 2,000G(@0.3ms half sine wave)

6.1 Wear-leveling

Renice Compact Flash drive supports both static and dynamic wear-leveling, these two algorithms guarantee all

type of flash memory at same level of erase cycles to improve lifetime limitation of NAND based storage.
6.2 Endurance

Data retention: >10 years (@25C)

Read endurance: unlimited

6.3 H/'W ECC and EDC for NAND Flash

Max. 15bit ECC BCH

6.4 MTBF

MTBF(Mean Time between Failures) of Renice SSD: 3,000,000 hours



7. Electrical Characteristics

7.1 DC Characteristics

7.1.1 Definitions of VIH ,vcc,VOH, Vol

vCC

input high level
Veou

input low level

GND

7.1.2 CompactFlash Interface 1/0O at 3.3V

Parameter Symbol Min Max Unit Remark
Supply Voltage Vee 2.97 3.63 Vv
High Level Qutput Voltage Vou Vee-0.8 vV
Low Level Output Voltage VoL 0.8 v
, 2.4 V Non-schmitt trigger
High Level Input Voltage Vin 3
2.05 v Schmitt trigger
0.6 vV Non-schmitt trigger
Low Level Input Voltage Vi :
1.25 " Schmitt trigger
Pull-up Resistance Rey 52.7 141 KOhm
Pull-down Resistance Rep 47.5 172 KOhm
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7.1.3 Operating Conditions of Power Pins

Parameter Symbol Min Typ Max Unit
CompactFlash 1/O Power VCC3H 2.7 3.3 3.6 Vv
CompactFlash 1/O Power at 3.3V 3.0 3.3 3.6 Vv
VCC35
CompactFlash /O Power at 5V 4.5 5.0 5.5 "
Flash 1/0 Power VCC3F 2.7 33 3.6 Y
Core Power Supply VCCK 1.62 1.8 1.98 "
Internal Oscillator Power Input VCC18 1.62 1.8 1.98 Vv
Voltage Regulator Power Input VCC3 2.97 3.3 3.63 "
7.2 Internal IP Characteristics
7.2.1 Power On Reset
Parameter Value Unit
Detect Voltage 1.5 (Max.) V
Operating Voltage Range 16~2.0 v
Delay Time « Rise = 3 (Max.) us
- Fall = 1.5 (Max.)
7.2.2 Oscillator
Parameter Value Unit
Start-up Time 8.68 (Max.) VE
Stand-by Current 35 (Max.) HA
Frequency Stability 30 ~ 80 MHz
7.2.3 2.5V Voltage Detector
Parameter Value Unit
Detect Voltage 2.5 (Max.) V
Operating Voltage Range 16~ 3.6 V
Delay Time * Rise = 3 (Max.) us

- Fall = 1.5 (Max.)

11



7.2.4 2.3V Voltage Detector

Parameter Value Unit
Detect Voltage 2.3 (Max.) \Y
Operating Voltage Range 16~3.6 V
Delay Time * Rise = 3 (Max.) MS

- Fall = 1.5 (Max.)

7.2.5 Series Termination Required for Ultra DMA Operation

The CF provides embedded termination resistors for operation in any of the Ultra DMA modes.The following

table describes typical values for series termination at the device.

CF Signal Device Termination
HIOE# 82 ohm
HIOWW= 82 ohme

CE1# CE2# 62 ohm
HA[Z:0] 62 ohm
HREG# 62 ohm
HD[15:0] 33 ohm
DMARQ 22 ohm

HIRQ 22 ohm
IORDY 22 ohm«+
HRST 62 ohm«

7.3 AC Characteristics

7.3.1 Attribute Memory Read Timing

Speed Version 300
ltem Symbol Min Max Unit
Read Cycle Time tc(R) 300 ns
Address Access Time ta(HA) 300 ns
Card Enable Access Time ta(CEx) 300 ns
Output Enable Access Time ta(HOE) 150 ns

Output Disable Time fromCEx# tdis(CEXx) 100 ns
12



Output Disable Time fromHOE# tdis(HOE) 100 ns

Address Setup Time tsu(HA) 30 ns
Output Enable Time fromCEx# ten(CEXx) 5 ns
Output Enable Time fromHOE# ten(HOE) 5 ns
Data Valid from AddressChange tv(HA) 0 ns

NOTE: All times intervals are recorded in nanoseconds.HD refers to data provided by the CompactFlash
Card to the system.The CEx# signal or both the HOE# signal and the HWE# signal are deasserted between

consecutive cycleoperations

7.3.2 Configuration Register (Attribute Memory) Write Timing

Speed Version 250 ns+ —
Unit+
Item Symbol nin Pdax
Write Cycle Time telW 250 ns
Write Pulse Width WIHWE) 150 ns
Address Setup Time f3L(HA) 30 ns
Write Recovery Time trec(HWE) 30 ns
Data Setup Time for HWE# tsL(HD-HWEH) &0 NS+
Data Hold Time thiHD) 30 ns+

NOTE: All times intervals are recorded in nanoseconds. HD refers to data provided by the system to the
CompactFlash Card.

7.3.3 Common Memory Read Timing

Cycle Time Mode 250 ns 120 ns 100 ns a0 ns+ Gmw
ltem Symbol Min  Max Min fax in Max Min MMax+
Output Enable Access Time talHOE) 125 G0 50 45 ns
Qutput Disable Time from HOE#  tdis(HOE) 100 G0 50 45 ns
Address Setup Time tsu(HA) 30 15 10 10 ns
Address Hold Time thiHA) 20 15 15 10 ns
CEx# Setup before HOE# tsu(CEx) 5 5 5 5 ns
CEx# Hold following HOE# thiCEx) 20 13 15 10 ns+
Wait Delay Falling from HOE# twIORDY-HOE) 33 33 35 na ns+
Data Setup for Wait Release twIORDY) 0 0 0 na ns+
Wait Width Time® twlORDY) 350 350 350 na’ ns+
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8 Software Interface

8.1 CF ATA Command Set

The CF supports the CF-ATA command set shown as below.

Command C Protocol
General Feature Set

Execute Drive Diagnostic 9 Device diagnostic
FlushCache E Non-data
Identify Device E PIO data-in
Read DMA C DMA

Read Multiple C Pl1O data-in
Read Sector(s) 2 P1O data-in
Read Verify Sector(s) 40h or 41h Non-data
Set Feature E Non-data
Set Multiple Mode C Non-data
WriteDMA C DMA

Write Multiple C PIO data-out
Write Sector(s) 3 PIO data-out
NOP 0 Non-data
Read Buffer E PIO data-in
Write Buffer E PIO data-out
Power Management Feature Set

Check Power Mode E5h or 98h Non-data
Idle E3h or 97h Non-data
Idle Immediate E1h or 95h Non-data
Sleep E6h or 99h Non-data
Standby E2h or 96h Non-data
Standby Immediate EOh or 94h Non-data
SecurityMode Feature Set

Security SetPassword F PIO data-out
Security Unlock F PIO data-out
Security Erase Prepare F Non-data
Security Erase Unit F PIO data-out
Security Freeze Lock F Non-data
Security Disable Password F PI1O data-out
SMART Feature Set

SMART Disable Operations B Non-data
SMART Enable/Disable Autosave B Non-data

14



SMART Enable Operations B Non-data

Command Code Protocol
SMART Return Status BOh Non-data
SMART Execute Off-Line Immediate BOh Non-data
SMART Read Data BOh PIO data-in
Host Protected Area Feature Set

Read NativeMax Address F8h Non-data
Set Max Address F9h Non-data
Set Max SetPassword F9h PIO data-out
Set Max Lock F9h Non-data
Set Max Freeze Lock F9h Non-data
Set Max Unlock F9h PIO data-out
CFA FeatureSet

CFA RequestExtended Error Code 03h Non-data
CFA Write Sectors Without Erase 38h PIO data-out
CFA Erase Sectors COh Non-data
CFA Writer Multiple Without Erase CDh P10 data-out
CFA Translate Sector 87h PIO data-in
Set FeaturesEnable/Disable  8-bit EFh Non-data
Others

Format Track 50h PIO data-out
Initialize Drive Parameters 91h Non-data
Recalibrate 1Xh Non-data
Seek 7Xh Non-data
Wear Level F5h Non-data
Write Verify 3Ch PIO data-out

8.2 SMART Command

The CF supports the SMART command set and defines some vendor-specific data to report spare/bad block

numbers in each memory management unit. Users can obtain the data using the “Read Data” command.

Valu Command Valu Command
DOh Read Data D5h Read Log
D1h Read Attribute Threshold D6h Write Log
D2h Enable/Disable Autosave D8h Enable SMART Operations
D3h Save Attribute Values Doh Disable SMART Operations
D4h Execute OFF-LINE Immediate DAh Return Status

SMART Feature Register Values

15



If there served size is below a threshold,status can be read from the Cylinder Register using the Return Status
command (DAh).

8.2.1 SMART Data Structure (READ DATA (DOh)

Byte F/ Description
0-1 X Revision code
2-114 X Vendor specific
115 - \% Power cycle count of the device
117 - X Vendor specific
3 Vv Off-line datacollectionstatus
3 X Self-test execution status byte
364 - \% Total time in seconds to complete off-line data collection activity
3 X Vendor specific
3 F Off-line datacollectioncapability
368 - F SMART capability
3 F Error loggingcapability
70 y 7-1 Reserved
y \/%nhﬁr%%\@&ﬁ@"or logging supported
F Short self-test routine recommended polling time
72 (in minutes)
3 F Extended self-test routine recommendedpolling time
73 (in minutes)
3 F Conveyance self-test routine recommended polling time
74 (in minutes)
375 - R Reserved
386 - F Firmware Version/Date Code
396 - F Number of initial invalid block
397 (396= MSB, 397 = LSB)
Byte F / Description
398 - V Number of run time bad block
399 (398= MSB, 399 = LSB)
4 \% Number of spare block
401-402 \% Erase count
403-405 F ‘SMI’
4 F Number of max pair
407-510 X Vendor specific
5 \% Data structure checksum

16



8.3 ID Table Information

8.3.1 |ID Table Information of True IDE Mode

Word Default  Total
Address Value Bytes Data Field Type Information

0 848Ah 2 General configuration - signature for theCompactFlash Storage Card
1 XXXXh 2 Default number of cylinders

2 0000h 2 Reserved

3 00XXh 2 Default number of heads

4 0000h 2 Obsolete

5 0240h 2 Obsolete

6 XXXXh 2 Default number of sectorsper track

7-8  XXXXh 4 Number of sectors per card (Word 7 = MSW, Word 8 = LSW)
9 0000h 2 Obsolete

10-19 XXXXh 20 Serial number in ASCII (Right justified)

20  0002h 2 Obsolete

21 0002h 2 Obsolete

22 0004h 2 Number of ECC bytes passed on Read/Write Long Commands
23-26 XXXXh 8 Firmware revision in ASCII. Big Endian Byte Order inWord
27-46 XXXXh 40 Model number in ASCII (Left justified) Big Endian Byte Order in Word
47 8001h 2 Maximum number of sectors onRead/Write Multiple command
48 0000h 2 Reserved
49  OFO0Oh 2 Capabilities
50 0000h 2 Reserved
51 0200h 2 PIO data transfercycle timing mode
52 0000h 2 Obsolete
53  0007h 2 Field validity
54  XXXXh 2 Current numbers ofcylinders
55  XXXXh 2 Current numbers of heads
56 XXXXh 2 Current sectors per track
57-58 XXXXh 4 Currentcapacity in sectors (LBAs)
(Word 57 = LSW, Word 58= MSW)
oY 0100h 2 Multiple sector setting
60-61 XXXXh 4 Total number of sectors addressable InLBA Mode
62 0000h 2 Reserved
63 0007h 2 Multiword DMA transfer. In PCMCIA mode this value shall be Oh.
64 0003h 2 Advanced PIO modes supported
0o U0/7ch 2 Minimum MuluwordDMA transter cycle time perword.In PCMCIA mode this
value shall beOh.
ob U0/7ch 2 Recommended MuluwordDMA transter cycle tme. In PCMCIA mode this value

shall be Oh.
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8.3.2 ID Table Information of PCMCIA Mode

Word Default  Total
Address Value Bytes Data Field Type Information
0 848Ah 2 General configuration - signature for theCompactFlash Storage Card
1 XXXXh 2 Default number of cylinders
2 0000h 2 Reserved
3 00XXh 2 Default number of heads
4 0000h 2 Obsolete
5 0240h 2 Obsolete
6 XXXXh 2 Default number of sectorsper track
7-8  XXXXh 4 Number of sectors per card (Word 7 = MSW, Word 8 = LSW)
9 0000h 2 Obsolete
10-19 XXXXh 20 Serial number in ASCII (Right justified)
20  0002h 2 Obsolete
21 0002h Obsolete
22 0004h Number of ECC bytes passed on Read/Write Long Commands
23-26 XXXXh 8 Firmware revision in ASCII. Big Endian Byte Order inWord
27-46 XXXXh 40 Model number in ASCII (Left justified). Big Endian Byte Order in Word
47 8001h 2 Maximum number of sectors onRead/Write Multiple command
48 0000h 2 Reserved
49  0200h 2 Capabilities
50  0000h 2 Reserved
51 0200h 2 PIO data transfercycle timing mode
52 0000h 2 Obsolete
53  0003h 2 Field validity
54  XXXXh 2 Current numbers ofcylinders
55  XXXXh 2 Current numbers of heads
56 XXXXh 2 Current sectors per track
57-58 XXXXh 4 Currentcapacity in sectors (LBAs)
(Word 57 = LSW, Word 58= MSW)
59 07100h Z Multiple sector setiing
60-61 XXXXh 4 Total number of sectors addressable INLBA Mode
62 0000h 2 Reserved
63 0000h 2 Multiword DMA transfer. In PCMCIA mode this value shall be Oh.
64 0003h 2 Advanced PIO modes supported
65 0000h 2 Minimum MultiwordDMA transfer cycle time perword.In
PCMCIA mode this value shall be Oh.
[§]§] 0000n 2 Recommended MultiwordDMA transter cycle time.
In PCMCIA mode this value shall be Oh.
67 0078h 2 Minimum PIOtransfer cycle time without flow control
68 0078h 2 Minimum PIOtransfer cycle time with IORDY flowcontrol

18



69-79 0000h 20 Reserved
80 0000h 2 Major versionnumber
81 0000h 2 Minor versionnumber
82 7028h 2 Commandsets supported 0
83  500Ch 2 Commandsets supported 1
84  4000h 2 Commandsets supported 2
85 0000h 2 Commandsets Enable 0
86 0000h 2 Commandsets Enable 1
87 0000h 2 Commandsets Enable 2
88 0000h 2 Ultra DMA supported andselected
89  0000h 2 Time required for Security erase unit completion
90 0000h 2 Time required for Enhanced security erase unit completion
91 0000h 2 Current Advanced powermanagement value
92 0000h 2 Reserved
93-127 0000h 70 Reserved
128  0000h 2 Security status
129-159 0000h 64 Vendor unique bytes
160 81F4h 2 Power requirement description
161 0000h 2 Reserved
162  0000h 2 Key management schemes supported
163  0000h 2 CF AdvancedTrue IDE Timing Mode Capability andSetting
164 8D9Bh 2 CF AdvancedPCMCIA 1/0O and Memory Timing Mode Capability
Default: UltraDMA mode 6
165-175 0000h 22 Reserved
176-255 0000h 140 Reserved

19



9. Buy Information

Capacity Industrial
4GB RIS004-PX5C
8GB RIS008-PX5C
16GB RIS016-PX5C
32GB RIS032-PX5C

20
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