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1. Introduction 
The ISP1583 Hi-Speed Universal Serial Bus (USB) device mass storage eval kit enables 
you to evaluate the features of the ISP1583 in split bus mode. In this mode, the ISP1583 
Parallel I/O (PIO) and direct interface to ATA/ATAPI device mode are evaluated. 
Evaluate the ISP1583 as a mass storage device (mass storage kit). 

On the eval board are the ISP1583 and an 8051 series microcontroller. The kit allows 
you to connect the ISP1583 to any generic processor when it is configured to separate 
address and data bus mode (generic processor mode). Fig 1 shows the ISP1583 mass 
storage eval board. 

 

 

Fig 1. ISP1583 mass storage eval board 

2. System requirements 
PC host 

• Hi-Speed USB Host Controller under Microsoft Windows 2000 or Windows XP* 

Device 
• 12 V DC power supply 
• IDE cable 
• Hard disk power cable 
• ATA/ATAPI device* 

Firmware 
• Keil C compiler* 
• Firmware for the mass storage eval kit 

*-Denotes that the item will not be included in the eval kit. 
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3. Block diagram 
Fig 2 shows the ISP1583 configured to operate in split bus mode. Xilinx XC95288XL, 
which when available acts as a local DMA controller, is removed when the board is 
configured as a mass storage application. In the mass storage kit, the ATA/ATAPI device 
is connected to IDE header JP1. 
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Fig 2. ISP1583 mass storage eval board block diagram 
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ISP1583

4. PCB layout 
Fig 3 shows the PCB layout and placement of components on the ISP1583 mass storage 
eval board. 

 

 

Fig 3. PCB layout 

5. Component placement 
 

 

Fig 4. Location of the ISP1583 on the eval board 
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Hard disk power out

12 V DC power supply 

ISP1583 USB connector 

12 V output

5 V output

Ground

6. Header and connector placement 

6.1 USB, DC power input and hard disk power output supply connectors 
The ISP1583 USB connector is next to the 12-V DC power supply input and the hard disk 
power out socket. 

 

 

Fig 5. Hard disk power supply output, DC power supply input and USB connectors 

 

 

Fig 6. Hard disk power connector 

Caution: The hard disk power out socket is mainly used to supply power to the 
ATA/ATAPI device that is connected to the kit. Do not use this connector to power the kit. 
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6.2 ISP1583 processor expansion bus 
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Fig 7. JP2 

JP2 acts as an expansion bus for connection to another processor or microcontroller. 

JP2 
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6.3 ISP1583 IDE bus 
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Fig 8. JP1 

 

JP1 acts as a DMA expansion bus for connection to an external DMA controller and the 
ISP1583 16-bit data bus. It acts as an IDE connector to the ATA/ATAPI device. 

JP1
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6.4 ISP1583 processor selector 
 

MODE1

MODE0/DA1

1
2
3

MODE1

CON3

1
2
3

MODE0

CON3

GND

VCC(3V3)

VCC(3V3)

GND

ISPR3
1 kΩ

ISPR41 kΩ

ISPR51 kΩ

ISPR61 kΩ

BUS_CONF/DA0
VCC(3V3) 1

2
3

BUS_CONF

CON3

ISPR1
1 kΩ

ISPR2
1 kΩ

GND

 

Fig 9. BUS_CONF, MODE1 and MODE0 

The ISP1583 mass storage kit is configured to run under the multiplexed 8-bit address 
and data bus (split bus mode). 
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Suspend LED 

Wake-up switch

Microcontroller  
Reset switch 

7. Switch and LED placement 

7.1 Microcontroller reset switch, wake-up switch and suspend LED 
 

 

Fig 10. Wake-up switch and suspend LED 

The wake-up switch is connected to the ISP1583 wake-up pin, which will wake up the 
ISP1583 when it is in suspend mode. The suspend LED when lit indicates that the 
ISP1583 is in suspend mode. The microcontroller reset switch resets the microcontroller, 
which in turn resets the ISP1583. 

 

 

Fig 11. Microcontroller reset switch 
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Hard disk 
power 

connector 

Power 
supply 

kit 

8. ISP1583 mass storage kit set-up procedure 
 

 

Fig 12. Supply for the kit 

8.1 Mass storage kit set-up procedure 
Caution: The hard disk power out socket is mainly used to supply power to the ATA/PI 
device connected to the kit. Do not power the kit through this connector. The ATA/ATAPI 
device must be set to master mode. 

Caution: Ensure that the BUS_CONF, MODE0 and MODE1 pins are in the default 
setting. 

Table 1. Split bus setting 
Processor mode BUS_CONF pin MODE1 pin MODE0 pin 

Split bus mode 2 to 3 2 to 3 1 to 2 

 

 

Fig 13. Jumpers for mode selection 

1. Connect the IDE cable that is provided with the kit to JP1 and the ATA/ATAPI device. 
Ensure that pin 1 of JP1 is connected to pin 1 of the ATA/ATAPI device IDE 
connector. 
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Pin 1

Reset

Microcontroller  
reset switch 

 

Fig 14. Hard disk connector 
 

2. Connect the hard disk power cable supplied with the kit to power connectors of the 
eval kit and the ATA/ATAPI device. 

3. Insert the 12 V DC power supply (that is supplied with the kit) to the DC jack and 
switch on the power. 

4. Press the microcontroller reset switch. 

 

 

Fig 15. Microcontroller reset switch and reset 

5. Plug in the USB cable to the ISP1583 USB connector. 

After successful enumeration, the ATA/ATAPI device will mount on the host PC. 

8.2 Mass storage kit host PC set up and bus enumeration procedure 
On successful installation, you will see the device added in the Computer Management 
window under Device Manager as shown in Fig 16. 
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Fig 16. Hi-Speed USB device on NXP ISP1561 EHCI Hi-Speed USB controller 
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Fig 17. Original USB device on Intel UHCI USB controller 
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9. Schematics 
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Fig 18. Eval kit block diagram 
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Fig 19. Schematics ISP1582 and ISP1583 



 

 

 N
XP Sem

iconductors 
ISP1583 H

i-Speed U
SB

 D
evice M

ass Storage Eval K
it 

U
M

10039

U
ser m

anual 
U

M
10039_4 

R
ev. 04 —

 24 A
pril 2007 

 

17 of 24
 ©

 N
X

P B.V. 2007. A
ll rights reserved.

 

uCSW1

uC RST
uCR13

1 kΩ

uCC1

4.7 μF

V
C

C
(3

V
3)

uCRESET

HSESLEDHS 

P1.57

P1.68

P1.79

RST10

P3.0/RxD11

NIC
12

P3.1/TxD13

P3.2/INT114

P3.315

P3.4/T016

P3.5/T117

P0.5 /AD5 38

P0.6 /AD6 37

P0.7 /AD7 36

  Vpp 35

NIC 34
ALE 33

PSEN 32

P2.7/A15 31

P2.6/A14 30

P2.5/A13 29

P0.4 /AD4 39

P
3.

6 
/ W

R
18

P
3.

7 
/ R

D
19

X
TA

L2
20

X
TA

L1
21

V
S

S
22

N
IC

23

P
2.

0 
/ A

8
24

P
2.

1 
/ A

9
25

P
2.

2 
/ A

10
26

P
2.

3 
/ A

11
27

P
2.

4/
A

12
28

P
1.

4
6

P
1.

3
5

P
1.

2
4

P
1.

1
3

P
1.

0/
T

2
2

N
IC

1

V
C

C
44

P
0.

0 
/ A

D
0

43

P
0.

1 
/ A

D
1

42

P
0.

2 
/ A

D
2

41

P
0.

3 
/ A

D
3

40

PLCC
87C58

V
C

C
(3

V
3)

A
D

0
A

D
1

A
D

2
A

D
3

D
M

A
 S

TA
R

T
D

M
A

 R
E

S
E

T
D

M
A

 R
D

W
R

CS
RESET
RESET IDE
uC RESET

SUSPEND

uC
 X

1

W
R

R
D

uC
 X

2

HS STATUS

uCR12

1 kΩ

ALE

V
C

C
(3

V
3)

AD4
AD5
AD6
AD7

uCR11

1 kΩ

SRAM CS

C
P

LD
 C

S

LEDP20 P20

LEDP21 P21

LEDP22 P22

LEDP23 P23

LEDP24 P24

LEDP26 P26

LEDP25 P25

LEDP27 P27

uCR1

1 kΩ

uCR2

1 kΩ
uCR3

1 kΩ
uCR4

1 kΩ

uCR5

1 kΩ

uCR6

1 kΩ

uCR7

1 kΩ

uCR8

1 kΩ

LP20

LP21

LP27

LP26

LP25

LP24

LP23

LP22

LP
20

LP
21

LP
22

LP
23

LP
24

LP25
LP26
LP27

G
N

D

LP34

uCR9

1 kΩ

LEDP34 P34LP34

VCC(3V3)

LP35

uCR10

1 kΩ
LEDP35 P35LP35

LP
14 LEDP14 P14uCR14

1 kΩ

LP14

uCC2
0.1 μF

uCC3
0.01 μF

uCC4
0.1 μF

uCC5

Decoupling Capacitor

X112 MHz

uCC6
20 pF

uCC7
20 pF

uCX1 uCX2

V
C

C
(3

V
3)

INT

AD[7:0]

A
D

[7:0]

AD[7:0]

VCC(3V3)

ALE

0.01 μF

 

Fig 20. Schematics microcontroller 8051 
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Fig 21. Schematics jumpers JP1 and JP2 
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Fig 22. Schematics power supply 
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10. Bill of material 

10.1 ISP1583 mass storage eval board 

Table 2. Bill of material of the ISP1583 mass storage eval board 
Part Type Designator Footprint 

0 Ω ISPR11 ISPR12 805 

0.01 µF SC17 SC15 SC19 ISPC5 SC21 SC7 SC5 SC9 SC13 SC11 
ISPC19 ISPC17 ISPC21 ISPC9 ISPC7 ISPC11 ISPC15 
ISPC13 

603 

0.01 µF CPLDC10 CPLDC6 CPLDC2 CPLDC18 CPLDC14 uCC3 
uCC5 CPLDC38 CPLDC34 CPLDC30 CPLDC26 CPLDC22 
SC1B SC1D SC1F SC1H 

805 

0.1 µF SC18 SC16 ISPC4 SC20 SC14 SC8 SC6 SC12 C10 ISPC6 
ISPC20 ISPC18 ISPC26 SPC28 ISPC22 ISPC24 ISPC16 
ISPC10 ISPC8 ISPC14 ISPC12 SC4 

603 

0.1 µF CPLDC1 PSC15 PSC5 uCC2 PSC9 uCC4 CPLDC5 CPLDC25 
CPLDC21 CPLDC37 CPLDC33 CPLDC29 CPLDC17 
CPLDC13 CPLDC9 SC1A PSC2 SRAMC1 SRAMC2 SC1I 
SC1C SC1G 

805 

0 kΩ ISPR24 ISPR25 ISPR28 ISPR27 ISPR26 805 

1 µF VBUSC1   

1 µF PSC14 PSC10 PSC13 PSC6 PSC4 PSC8 805 

10 Ω PSR2 PSR3 PSR1 805 

10 µF PSC16 PSC3 PSC7 CASE B 

10 kΩ ISPR21 805 

12 kΩ 1 % ISPR7 805 

12 MHz X1 XTAL-CSM4A 

12 MHz SX1 SX1B ISPX1 ISPX1A XTAL-HC49/4H 

1791 POWER5V 1791 

1791 POWERCORE 1791 

1791/1762 POWERIO 1791 

1 kΩ uCR12 ISPR3 uCR11 uCR3 uCR2 uCR1 ISPR4 uCR5 uCR7 
uCR6 ISPR5 ISPR6 uCR4 uCR14 uCR9 ISPR9 uCR10 uCR8 
ISPR2 ISPR1 ISPR10 uCR13 SPR23 

805 

1.5 kΩ ISPR8 805 

1 MΩ VBUSR1   

20 pF 
SC3B SC2B ISPC2A SC3 SC2 ISPC3A uCC7 ISPC3 ISPC2 
uCC6 805 

22 Ω IDER11 IDER10 IDER13 805 

220 µF PSC17 PSC12 PSC11 CASE D 
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Part Type Designator Footprint 

33 Ω IDER21 IDER22 IDER19 IDER18 IDER7 IDER3 IDER4 IDER5 
IDER2 IDER8 IDER6 IDER1 IDER23 IDER17 IDER20 IDER16 
IDER15 IDER25 IDER24 IDER27 IDER26 

805 

4.7 µF ISPC23 ISPC25  - 

4.7 µF ISPC1 uCC1 PSC1 CASE A 

48 MHz CPLDOSC XTAL-SG615 

5.6 kΩ ISPR22 805 

7 μH PSL3 PSL1 PSL2 CDRH125 

82 Ω IDER9 IDER14 IDER12 805 

CON3 MODE1 MODE0 BUS_CONF CON3 

CPLD XC95288XL TQFP_144 

DIODE PSD2 PSD1 SMA 

HEADER 16X2 ISPH3 ISPH1 ISPH2 ISPH4 HEADER 16X2 

HEADER 16X2 H1 H2 H3 H4 HEADERB 16X2 

IDE CONN JP1 HEADERB 20X2 

ISP1582 ISP1582 HVQFN56-SMT 

ISP1582 SOCKET1582 SOCKET56 

ISP1583 ISP1583 LQFP64-SMT 

ISP1583 SOCKET1583 SOCKET64 

JTAG JTAG HEADER 6 

NDS8958 PSQ1 PSQ3 PSQ2 NDS8958 

P14 LEDP14 LED 

P20 LEDP20 LED 

P21 LEDP21 LED 

P22 LEDP22 LED 

P23 LEDP23 LED 

P24 LEDP24 LED 

P25 LEDP25 LED 

P26 LEDP26 LED 

P27 LEDP27 LED 

P34 LEDP34 LED 

P35 LEDP35 LED 

PLCC_P87C58 MICROCONTROLLER PLCC44 

POWER4 IDE_POW POWER4 

SRAM AS7C31026A TSOP44 

uC RST uCSW1 SW-TACT 
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Part Type Designator Footprint 

USB_B USBCON USB_A 

WKUP ISPSW1 SW-TACT 

11. Abbreviations 

Table 3. Abbreviations 
Acronym Description 

ATA Advanced Technology Attachment 

ATAPI Advanced Technology Attachment Peripheral Interface 

DMA Direct Memory Access 

IDE Integrated Drive Electronics 

PCB Printed-Circuit Board 

PIO Parallel I/O 

USB Universal Serial Bus 

12. References 
• ISP1582 Hi-Speed Universal Serial Bus Peripheral Controller data sheet 
• ISP1583 Hi-Speed Universal Serial Bus Peripheral Controller data sheet 
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13. Legal information

13.1 Definitions 
Draft — The document is a draft version only. The content is still under 
internal review and subject to formal approval, which may result in 
modifications or additions. NXP Semiconductors does not give any 
representations or warranties as to the accuracy or completeness of 
information included herein and shall have no liability for the consequences 
of use of such information. 

13.2 Disclaimers 
General — Information in this document is believed to be accurate and 
reliable. However, NXP Semiconductors does not give any representations 
or warranties, expressed or implied, as to the accuracy or completeness of 
such information and shall have no liability for the consequences of use of 
such information. 

Right to make changes — NXP Semiconductors reserves the right to make 
changes to information published in this document, including without 
limitation specifications and product descriptions, at any time and without 
notice. This document supersedes and replaces all information supplied prior 
to the publication hereof. 

Suitability for use — NXP Semiconductors products are not designed, 
authorized or warranted to be suitable for use in medical, military, aircraft, 
space or life support equipment, nor in applications where failure or 
malfunction of a NXP Semiconductors product can reasonably be expected 
to result in personal injury, death or severe property or environmental 
damage. NXP Semiconductors accepts no liability for inclusion and/or use of 
NXP Semiconductors products in such equipment or applications and 
therefore such inclusion and/or use is for the customer’s own risk. 

Applications — Applications that are described herein for any of these 
products are for illustrative purposes only. NXP Semiconductors makes no 
representation or warranty that such applications will be suitable for the 
specified use without further testing or modification. 

13.3 Trademarks 
Notice: All referenced brands, product names, service names and 
trademarks are property of their respective owners. 
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