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Please note that all data and specifications are subject to change without notice. All the trademarks of 
products and companies mentioned in this data sheet belong to their respective owners. 
 

LIFE SUPPORT APPLICATIONS 
These products are not designed for use in life support appliances, devices, or systems where 
malfunction of these products can reasonably be expected to result in personal injury. Winbond 
customers using or selling these products for use in such applications do so at their own risk and 
agree to fully indemnify Winbond for any damages resulting from such improper use or sales. 
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1. GENERAL DESCRIPTION 
MutiMediaCard (MMC) is flash-based memory card, widely used as storage in mobile & consumer 
devices. The W86L157 is MMC memory card controller, which supports 8 bit NAND type flash 
memory or ROM (8/16bit). Support 4xNAND flash memory maxium capacity up to 4GB or 4xROM up 
to1GB. W86L157 is a powerful and intelligent controller, which has high transferring performance and 
Smart Flash Diagnosis Circuits. Support MMC commands in MMC and SPI mode. 

2. FEATURES 

• Compliant with MMC Spec. Version 3.3 

• Support MMC and SPI mode. 

• Access NAND flash memory up to 4GBytes and ROM up to 1GB.  

• Support 4x NAND Flash (8bit) or 4x ROM (256M address with 8/16 bit).   

• Built-in 512Bytes data buffer for data transmit between MMC bus and Flash/ ROM. 

• Block and partial block read supported, stream read also supported.  

• Read block size programmable between 1 and 512 bytes 

• Flexible valid data blocks setting for different defect rate of Flash. 

• Support card lock/un-lock command. 

• Built-in 2bit EDC & 1bit ECC diagnosis circuits for data correction. 

• Power low autodetect and damage free for card insertion/removal. 

• High integration with no external component needed. 

• Interface operating voltage: 2.0 to 3.6V. 

• Flash operating voltage: 2.7 to 3.6V. 

• Support 64-ELGA, 48-LQFN package and die form. 

• 48-LQFN supports 4xNAND Flash, not support ROM. 

 
Ordering Information 

PART NUMBER PACKAGE TYPE PRODUCTION FLOW 

W86L157Y 64-ELGA 9 x 9 x 0.7mm Commercial, 0 oC to +70 oC 

W86L157SY 48-LQFN 7 x 7 x 0.7mm Commercial, 0 oC to +70 oC 
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3. PIN CONFIGURATION 

3.1 W86L157 Pin Assignment (64-pin) 
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Fig. 3-1 W86L157 Pin Assignment (64-pin) 
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3.2 W86L157 Pin Assignment (48-pin) 

 
 
 

FIO
7 

FIO
6 

FIO
5 

FIO
3 

FIO
2 

FIO
1 

FIO
0 

FIO
4 

V
D

D
 

V
S

S
 

N
C

 

N
C

  

ERST 
FSCMR 

NC 

CMD /CDI 
CS 

VSS 
VSS 
VDD 

VDD 

CLK 

TEST 
DAT /CDO 

38 
39 
40 
41 
42 
43 
44 

45 

46 

47 

23 
22 
21 
20 
19 
18 
17 

16 

15 

14 

35 36 
37 

32 30 28 34 33 31 29 26 27 25 
24 

2 5 7 1 
48 

3 4 6 9 8 11 10 12 
13 

 
NC 

 NC 
NC  
RDAN  

 
 
 
 
 
 
 
 

C
S

D
N

 

FR
_B

 
FR

E
N

 
C

S
A

N
 

C
S

B
N

 
C

S
C

N
 

V
D

D
 

V
S

S
 

FA
LE

 

FC
LE

 

FW
E

N
 

FW
P

N
  

 
 
 
 
 
 
 
 
 

Fig. 3-2 W86L157 Pin Assignment (48-pin) 
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4. PIN DESCRIPTIONS 

4.1 W86L157Y Pin Descriptions (64-pin) 
PIN  NAME TYPE DESCRIPTION 

MMC Interface: 

64 DAT/CDO DB/DO
MMC mode: Data line 
SPI mode: Card data output. 

58 CS DI SPI mode: Card select input, active low. 

59 CMD/CDI DB/DI 
MMC mode: Command response. 
SPI mode: Card data input. 

62 CLK DI Clock input signal of MMC card. 

Flash Memory or ROM Interface Signal: 

56 FSCMR/A27 DI/DO 

Flash Single ComMand Read set in flash memory, Address 
line 27 of ROM. If the flash ID number can not recognized, 
flash memory is single command read if this pin is high and 
is two command read if low. Always input when flash 
memory select. 

10 FCLE/A26 DO/DIO Command Latch Enable of flash memory, Address line 26 of 
ROM. 

11 FALE/A25 DO/DIO Address Latch Enable of flash memory, Address line 25 of 
ROM. 

12 FWEN/A24 DO/DIO Write Enable of flash memory, Address line 24 of ROM. 

13 FWPN/A23 DO/DIO Write Protect of flash memory, Address line 23 of ROM. 

15~23 A[0:8] DO/DIO Address line [0:8] of ROM. 

29~36 A[9:16] DO/DIO Address line [9:16] of ROM. 

49~54 A[17:22] DO/DIO Address line [17:22] of ROM. 

4 CSAN DO/DIO Chip select output pin of flash memory A or ROM A, active 
low. 

5 CSBN DO/DI 

Chip select output pin of flash memory B or ROM B, active 
low and input during reset. This pin is disable and single 
flash or ROM is connected if input low during reset. Weak 
pull high is drive and will change to weak pull low when 
single flash or ROM is used. 

6 CSCN DO/DI 
Chip select output pin of flash memory C or ROM C, active 
low and input during reset. Weak pull high is drive and will 
change to weak pull low when 4 flashs or ROMs are used. 

1 CSDN DO/DI 
Chip select output pin of flash memory D or ROM D, active 
low and input during reset. Weak pull hign is drive and will 
change to weak pull low when 4 flashs or ROMs are used. 

- 4 - 
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W86L157Y Pin Descriptions (64-pin), continued 

PIN  NAME TYPE DESCRIPTION 

Flash Memory or ROM Interface Signal: 
3 FREN/OEN DO/DIO Read Enable of flash memory or output enable of ROM. 

48, 47, 46, 
45, 41, 40, 

39, 38 

FIO[7:0]/ 
D[7:0] 

DB/DI 
Command, Address or Data lines of flash memory, Data line 
[7:0] of ROM. Weak pull high or low is driven when no 
accessing. 

2 
D15/RMD16/ 

FR_B 
DI/DI/ 
DI/DIO 

Data line 15 of ROM, ROM data size 16, Ready/Busy state 
output of flash memory. High byte data of ROM is disabled if 
RMD16 input low during reset, internal 10K pull high when 
flash memory selected. 10K pull high is driven and will turn 
off wheh read high byte data bus of ROM is read or RMD16 
is low during reset. 

26 FTMN/D14 DI/DIO 

Force memory in Transparency Mode, High byte data line 
14 of ROM. This pin is low during reset will force flash 
memory into transparency mode, High byte data is disabled 
if RMD16 input low during reset. Weak pull high is drive 
during reset and will change to weak pull high or low when 
no accessing. 

7,14, 
28,37,44,57 

D[13:8]/ 
TMB[5:0] 

DI/DIO 

High byte data line [13:8] of ROM. High byte data is 
disabled if RMD16 input low during reset. Bit [5:0] of test 
mode settingduring reset and test mode enable. Weak pull 
high or low is driven when no accessing. D[12] power low 
detect output in test mode after reset. 

25 
FMSEL/ 
WRAN 

DI/DO 
Flash memory select during reset, left open or pull high for 
flash memory, low for ROM, write access indicate output 
(active low) if flash memory card selected. 

Other Signal: 

27 
RDAN 
/ICLK 

DO 
/DIO 

Read access indicate output (active low) or internal 
operation clock output. 

55 ERST DI External Reset input, hardware reset input, internal pull high 
and active low, should left open in normal operation. 

63 TEST DI Test input, should left open in normal operation. Always 
input High in test mode. Weak pull low is driven. 

Power: 
8,43,61 VDD x3 DP Power supply 3.3V (3 pins). 

9, 24, 42, 60 VSS x4 DP Ground (4 pins). 

Type: DP is Power, DI is Digital Input, DO is Digital Output, DB is Digital Bi-direction. 

 

Publication Release Date: December 2, 2004 
- 5 - Revision 0.7 



W86L157 Preliminary 

 
4.2 W86L157SY Pin Descriptions (48-pin) 

PIN NAME TYPE DESCRIPTION 

MMC Interface: 

48 DAT/CDO DB/DO 
MMC mode: Data line 
SPI mode: Card data output. 

40 CS DI SPI mode: Card select input, active low. 

41 CMD/CDI DB/DI 
MMC mode: Command response. 
SPI mode: Card data input. 

46 CLK DI Clock input signal of MMC card. 

Flash Memory Interface Signal: 

38 FSCMR DI/DO 

Flash Single ComMand Read set in flash memory, If the flash 
ID number can not recognized, flash memory is single 
command read if this pin is high and is two command read if 
low. Always input when flash memory select. 

9 FCLE DO/DIO Command Latch Enable of flash memory 

10 FALE DO/DIO Address Latch Enable of flash memory 

11 FWEN DO/DIO Write Enable of flash memory 

12 FWPN DO/DIO Write Protect of flash memory 

4 CSAN DO/DIO Chip select output pin of flash memory A, active low. 

5 CSBN DO/DI 

Chip select output pin of flash memory B, active low and input 
during reset. This pin is disable and single flash is connected 
if input low during reset. Weak pull high is drive and will 
change to weak pull low when single flash is used. 

6 CSCN DO/DI 
Chip select output pin of flash memory C, active low and input 
during reset. Weak pull high is drive and will change to weak 
pull low when 4 flashs are used. 

1 CSDN DO/DI 
Chip select output pin of flash memory D, active low and input 
during reset. Weak pull hign is drive and will change to weak 
pull low when 4 flashs are used. 

3 FREN DO/DIO Read Enable of flash memory. 
36, 35, 34, 
33, 29, 28, 

27, 26 
FIO[7:0] DB/DI Command, Address or Data lines of flash memory. 

2 FR_B 
DI/DI/ 
DI/DIO 

Ready/Busy state output of flash memory. 

20 FTMN DI/DIO Force memory in Transparency Mode. 
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W86L157SY Pin Descriptions (48-pin), contined 

PIN NAME TYPE DESCRIPTION 

Flash Memory Interface Signal: 

19 
FMSEL/ 
WRAN 

DI/DO 
Flash memory select during reset, left open or pull high for 
flash memory, low for ROM, write access indicate output 
(active low) if flash memory card selected. 

Other Signals: 

21 
RDAN 
/ICLK 

DO 
/DIO 

Read access indicate output (active low) or internal operation 
clock output. 

37 ERST DI External Reset input, hardware reset input, internal pull high 
and active low, should left open in normal operation. 

47 TEST DI Test input, should left open in normal operation. Always input 
High in test mode. Weak pull low is driven. 

Power: 
7, 31, 44, 45 VDD x 4 DP Power supply 3.3V (3 pins). 

8, 17, 18, 
30, 42, 43 VSS x 6 DP Ground (4 pins). 

Type: DP is Power, DI is Digital Input, DO is Digital Output, DB is Digital Bi-direction. 

Publication Release Date: December 2, 2004 
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5. BLOCK DIAGRAM 

Fig. 5-1  Block Diagram of W86L157.
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6. FUNCTION DESCRIPTION 
6.1 MMC Bus 
6.1.1 MMC Memory Card Registers 

 CID register, 16 bytes. Card identification number, default value is all 0x00, can be set in 
boot block of flash memory or ROM. 

 RCA register, 2 bytes. Relative card address, local system address of a card, dynamically 
assigned by the host during initialization. 

 DSR register, not support. 
 CSD register, 16 bytes. Card specific data register, default is all 0x00 and can be set in 

boot block of flash memory or ROM. 
 OCR register, 4 bytes. Operation condition register, fixed at 2.0 to 3.6V of operation 

voltage and un-configurable. 

7. ELECTRICAL CHARACTERISTICS 
7.1 Maximum Ratings* 

PARAMETER SYMBOL RATING UNITS 

Supply Voltage differentials (Vss1, Vss2)  -0.5 to 0.5 V 

Current at any pin other than supplies  0 to 10 mA 

Storage Temperature Tst -65 to 150 °C 
Note: * Exceeding these values may cause permanent damage. 

7.2 Recommended Operating Conditions  
CHARACTERISTICS SYMBOL RATING UNIT 

Operation Voltage (referenced to VSS pin) VVDD 2.0 to 3.6 V 

Clock Frequency at CLK pin fCLK 20 MHz 

Operation Temperature Top 0 to 70 °C 

7.3 Power Supply Characteristics  

PARAMETER CONDITION SYMBOL MIN. TYP‡ MAX. UNITS TEST

Standby Supply Current Power Supply Is  20 40 uA Test 1

Operating Supply Current (VVDD = 3.3V) IVDD  TBD TBD mA Test 2

‡: Typical figure are at VVDD = 3.3V and temperature = 25 °C and are for design aid only, not guaranteed and not 
subject to production testing. 

Test 1: All input pins are VVDD or VVSS, configured as power down mode, output without loading and no clock input on the CLK 
pin. 

Test 2: 20 MHz clock input on the CLK pin, output without loading. 

Publication Release Date: December 2, 2004 
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7.4 Ring Oscillator Characteristics  

PARAMETER CONDITION SYMBOL MIN. TYP‡ MAX. UNITS NOTES

Oscillator frequency (VVDD = 3.3V) fQSC  25 28 MHz  

‡: Typical figure are at VVDD = 3.3V and temperature = 25 °C and subject to production testing. 

7.5 Power Low Detection Characteristics (Temperatur: 25°C) 

PARAMETER CONDITION SYMBOL MIN. TYP‡ MAX. UNITS NOTES

Detection Voltage  VDET 2.1 2.3 2.6 V  

Hysteresis  VDHY  50  mV  

‡: Typical figure are at temperature = 25 °C and subject to production testing. 

7.6 Digital Characteristics  

PARAMETER CONDITION SYMBOL MIN. TYP‡ MAX. UNITS NOTES

Output High Voltage 2mA load VOH 0.9   VDD  

Output Low Voltage 2mA sink VOL   0.1 VDD  

High Level Input Voltage  VIH 0.7   VDD  

Low Level Input Voltage  VIL   0.3 VDD  

Input Current  Iin   1 uA  

Input Capacitance  Cin  10  pF  

‡: Typical figure are at VDVDD = 3.3V and temperature = 25 °C and are for design aid only, not guaranteed and not 
subject to production testing. 

7.7 Timing Characteristics  
PARAMETER SYMBOL MIN. TYP. MAX. UNITS NOTES 

Clock (figure 7-1) 
CLK fCLK  - 400 KHz  

CLK fCLK  - 20 MHz CL <=100PF

CLK high pulse width tCLKwh 10 - - ns CL <=100PF

CLK low pulse width tCLKwl 10 - - ns CL <=100PF

CLK rise time tCLKr - - 10 ns CL <=100PF

CLK fall time tCLKf - - 10 ns CL <=100PF

- 10 - 
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Timing Characteristics,continued 

PARAMETER SYMBOL MIN. TYP. MAX. UNITS NOTES 
Serial Interface Signals (figure 7-2, 7-3) 
CMD output delay tCMDd 5 - 15 nS 1 
CMD input setup time tCMDDsu 3 - - nS  
CMD input hold time tCMDh 3 - - nS  
DAT output delay time tDATd - - 15 nS 1 
DAT input setup time tDATsu 3 - - nS  
DAT input hold time tDATh 3 - - nS  
Flash Memory Interface Signals (figure 7-4) 
FIO[7:0] output delay time tDATd - - 15 nS 1 
FIO[7:0] input setup time tDATsu 15 - - nS  
FIO[7:0] input hold time tDATh 5 - - nS  
ROM Interface Signals (figure 7-5) 
D[7:0] output delay time tDd - - 150 nS 1 
D[7:0] input hold time tDh 0 - - nS  

Note 1: 20 pF output loading. 

Fig. 7-1  Timing Characteristic of CLK.
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Fig. 7-2  MMC Interface CMD Timing Characteristic.
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Fig. 7-3  Serial Interface DAT Timing Characteristic.
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Fig. 7-4  Flash Memory Interface FIO[7:0] Timing Characteristic.
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Fig. 7-5  ROM Interface D[7:0] Timing Characteristic.
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8. HOW TO READ THE TOP MARKING  
    The top marking of W86L157Y 

2217970320

SMART IO    @ 

 W86L157Y 
413AABA 

 
 
 
 
 
 
 
 
 
 
 
     1st line: Winbond logo and SMART@IO Mark  
     2nd line: Part number of W86L157Y  

 3rd line: Tracking code 413 A A BA 
  413: Packages made in '04, week 13 
  A: Assembly house ID; A means ASE, O means OSE, G means GR 
  A: IC revision; A means version A, B means version B 

  BA: for internal use   
4th line: Tracking code 

Publication Release Date: December 2, 2004 
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9. PACKAGE DIMENSIONS  

9.1 W86L157Y Package Dimensions  

ELGA 64L 9X9 MM^2, Thickness: 0.7 MM 
 

0.7 0.028

HE

E

0.22 REF.

0.45 REF. 0.0177 REF.

0.0087REF.

*D,*E:By die size difference.
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9.2 W86L157SY Package Dimensions  

LQFN 48L 7X7 MM^2, Thickness: 0.7 MM 
 

Controlling Dimension :Millimeters

*D2,*E2 :By die size difference

1 36
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13 24

25

48 37

TOP  VIEW

1
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13

37 48
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10. REFERENCE SCHEMATIC 

10.1 W86L157Y Reference Schematic 
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10.2 W86L157SY Reference Schematic 
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Categlory One CE pin Two CE pins 

Schematic discription CSBN connet to GND (R1: Short) CSBN connect to Flash CE2 (Flash chip 
enable2) (R1: open) 

Samsung 
Flash list 

K9K4G08U0M,K9K2G08U0M, 
K9F2G08U0M,K9F1G08U0M, 
K9F1G08U0A,K9K1G08U0M, 
K9K1G08U0A,K9F1208U0M, 
K9F1208U0A, K9F5608U0C. 

K9W8G08U1M 
K9W4G08U1M 
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