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Revision History 
Revision Date Comments 
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2. Update DC characteristic 

V1.03 06/04/2010 Remove Punch type package. 
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1 Introduction 
 
The INIC-1618 provides an advanced solution to connect SATA devices to USB Host with 

integrated CPU and embedded SRAM/ROM.  To provide high performance and cost effective 

solution, the INIC-1618 integrates USB-PHY, Mass Storage Class Bulk-Only USB function, SATA 

link/PHY core and microprocessor into a single ASIC. The INIC-1618 provides the data transfer 

rate of up to 60 MB/sec connecting to a 1.5G SATA interface.  

 
1.1 Feature Summary 
 

• Integrates USB2.0 PHY IP core.  
 
• Data transfer rate of up to 60 MB/sec. 
 
• Integrated internal Turbo 8051 uP with 16KB embedded ROM and 4KB SRAM. 

 
• External NVRAM supported. 

 
• Support HID.  
 
• Up to 11 GPIO pins.  

 
• Only one external crystal. 
 
• Supports SATA (bridged SATA) Hard Disk drives, CD-RW devices, DVDs, Removable media 

devices, BD (Blu-Ray Disc) drive 
 
• USB 1.1 and USB 2.0 compliant. 
 
• USB Mass Storage Class Bulk-Only Transport Specification Compliant. 
 
• SATA specification 1.0, SATA II Compliant (Hot Plug is supported). 

 
• Support ATA/ATAPI device DMA and PIO mode. 
 
• Support SATA BIST through USB and SATA bus 

 
• 4k bytes of data buffer for data transfer. 

 
• Support tri-state on SATA Tx/Rx ports 

 
• On-Chip 3.3V to 1.2V regulator and 5V to 3.3V regulator.  

 
• 48 pin LQFP or 40 pin QFN package 
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1.2 Firmware/Software Support 

 
• USB Mass Storage Class Bulk-Only Transport support 

• Provide software utilities for NVRAM upgraded. 

 
 
1.3 Devices Support 
 

• Hard disk drives 

• CD-RW devices 

• DVDs 

• Removable media devices  

• Blu-Ray Disk driver 
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2 INIC-1618 Block Diagram 
 

 
 

Figure1: USB to SATA Bridge Block Diagram 
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3 Pin-Out Diagram 
 
3.1 LQFP 48-Pin 
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3.2 QFN 40-Pin 
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4 Pin Signal Description:  
4.1 48-Pin LQFP Package 
 
4.1.1 USB Interface  
Signal Name Pin Number I/O Driver Type Description 
DP 8 I/O USB high /full 

speed  buffer 
(D+)  

High/Full speed D+ signal 

DM 9 I/O USB high/full 
speed buffer 

(D-) 

High/Full speed D- signal 

REXT_USB 6 A Power PLL voltage reference. Current source 
for 1K ohm(1%) resistor connected to 
AVSS 

 
 
4.1.2 SATA Interface (Analog pins) 
Signal Name Pin Number I/O Driver Type Description 
TX0P 
(SATA Device) 

32 O SATA Differential Transmit positive signal 
line 

TX0N 
(SATA Device) 

31 O SATA Differential Transmit negative signal 
line 

RX0P 
(SATA Device) 

26 I SATA Differential Receive positive signal 
line 

RX0N 
(SATA Device) 

27 I SATA Differential Receive negative signal 
line 

XTALI 39 I PX1R crystal oscillator input (25MHz) 
XTALO 40 O  Crystal oscillator output 
RSATA 37 I  External Reference Resister  

(1K ohm  1%) 
 
 
4.1.3 System Interface 
Signal Name Pin Number I/O Driver Type Description 
PORST 16 I Schmitt-trigger Power On Reset. Active low 
 
 
4.1.4 NVRAM Interface  
Signal Name Pin Number I/O Driver Type Description 
SDA 
 

18 I/O Internal pullup 
40Kohm- 120Kohm 

NRAM data input/output. 
 

SCK 19 I/O Internal pullup 
40Kohm-120Kohm 

NVRAM clock. 
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4.1.5 GPIO Interface 
Signal Name Pin Number I/O Driver Type Description 
LED/P3.1 15 I/O Internal pullup 

40Kohm—
120Kohm 

LED: SATA Activity indicator. 
Can be used as uP8051 port P3.1 

P3.3/VBUS 
 

12 I/O Schmitt-trigger uP8051 I/O port 3.3, can be used as 
VBUS detection  

P1.4 17 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port 1.4, can be used as 
GPIOs 
OTB input if enable OTB 

P1.2 1 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port 1.2, can be used as 
output GPIO  

P1.1 2 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port 1.2, can be used as 
output GPIO 

P1.0 3 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port 1.0, can be used as 
GPIO 

P3.4 20 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port P3.4, can be used as 
GPIO 

P1.7 21 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port P1.7, can be used as 
GPIO 

P1.3 22 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port P1.3, can be used as 
GPIO 

TestMode 44 I Input:internal 
pull down 

40K-120Kohm 

Test mode selection 
0: Normal mode (default)  
1: Test mode  

 
 
4.1.6 Power Regulator pins 
Signal Name Pin Number I/O Driver Type Description 
RV33I 42 I  REG 3.3V input 
RV12O 43 O  REG 1.2V output 
GND 41 I  Ground for 2 Regulators 
RV5I 46 I  REG 5V input.  
RV33O 45 O  REG 3.3V output 
 
 
4.1.7 Power/GND 
Signal Name Pin Number I/O Driver Type Description 
V33 14,48   2 pins (Digital 3.3V) for core 
V12 4,23   2 pins (Digital 1.2V) for core 
GND 5,13,24,47   4 pins 
VD33P 7   For USB (3.3V) 
VS33P 10   For USB (GND) 
VDDU 11   For USB (1.2V) 
V33 36   For SATA(3.3V) 
V12 25,29,34,35   For SATA(1.2V) 
GND 28,30,33,38   For SATA(GND) 
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4.2 40-Pin QFN Package 
 
 
4.2.1 USB Interface  
Signal Name Pin Number I/O Driver Type Description 
DP 7 I/O USB high /full 

speed  buffer 
(D+)  

High/Full speed D+ signal 

DM 8 I/O USB high/full 
speed buffer 

(D-) 

High/Full speed D- signal 

REXT_USB 5 A Power PLL voltage reference. Current source 
for 1K ohm(1%) resistor connected to 
AVSS 

 
 
4.2.2 SATA Interface (Analog pins) 
Signal Name Pin Number I/O Driver Type Description 
TX0P 
(SATA Device) 

28 O SATA Differential Transmit positive signal 
line 

TX0N 
(SATA Device) 

27 O SATA Differential Transmit negative signal 
line 

RX0P 
(SATA Device) 

22 I SATA Differential Receive positive signal 
line 

RX0N 
(SATA Device) 

23 I SATA Differential Receive negative signal 
line 

XTALI 34 I PX1R crystal oscillator input (25MHz) 
XTALO 35 O  Crystal oscillator output 
RSATA 32 I  External Reference Resister  

(1K ohm  1%) 
 
 
4.2.3 System Interface 
Signal Name Pin Number I/O Driver Type Description 
PORST 13 I Schmitt-trigger Power On Reset. Active low 
 
 
4.2.4 NVRAM Interface  
Signal Name Pin Number I/O Driver Type Description 
SDA 
 

15 I/O Internal pullup 
40Kohm- 120Kohm 

NRAM data input/output. 
 

SCK 16 I/O Internal pullup 
40Kohm-120Kohm 

NVRAM clock. 
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4.2.5 GPIO Interface 
Signal Name Pin Number I/O Driver Type Description 
LED/P3.1 12 I/O Internal pullup 

40Kohm—
120Kohm 

LED: SATA Activity indicator. 
Can be used as uP8051 port P3.1 

P3.3/VBUS 
 

10 I/O Schmitt-trigger uP8051 I/O port 3.3, can be used as 
VBUS detection  

P1.4 14 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port 1.4, can be used as 
GPIOs 
OTB input if enable OTB 

P1.2 1 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port 1.2, can be used as 
output GPIO  

P1.1 2 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port 1.2, can be used as 
output GPIO 

P1.0 3 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port 1.0, can be used as 
GPIOs 

P3.4 17 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port P3.4, can be used as 
GPIO 

P1.7 18 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port P1.7, can be used as 
GPIO 

P1.3 19 I/O Internal pullup 
40Kohm—
120Kohm 

uP8051 I/O port P1.3, can be used as 
GPIO 

 
 
4.2.6 Power Regulator pins 
Signal Name Pin Number I/O Driver Type Description 
RV33I 36 I  REG 3.3V input 
RV12O 37 O  REG 1.2V output 
RV5I 39 I  REG 5V input.  
RV33O 38 O  REG 3.3V output 
 
 
4.2.7 Power/GND 
Signal Name Pin Number I/O Driver Type Description 
V33 11,40   2 pins (Digital 3.3V) for core 
V12 4,20   2 pins (Digital 1.2V) for core 
VD33P 6   For USB (3.3V) 
VDDU 9   For USB (1.2V) 
V33 31   For SATA(3.3V) 
V12 21,25,29,30   For SATA(1.2V) 
GND 24,26,33   For SATA(GND) 
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5 Electrical Information: 
 
 
5.1 Absolute Maximum Ratings 

Symbol Parameter Min Max Units 
Vcc50 5V Power Supply 4.5 5.5 V 

Vcc Power Supply -0.3 3.6 V 
Vin Input Voltage -0.3 Vcc+0.3 V 

Vout Output Voltage -0.3 Vcc+0.3 V 
Tstg Storage Temperature -55 150 °C 

 
5.2  Recommended Operating Conditions 

Symbol Parameter Min Typ Max Units 
Vcc50 5V Power Supply 4.5 5.0 5.5 V 

Vcc Power Supply 3.0 3.3 3.6 V 
Vin Input Voltage 0 - Vcc V 
Tj Commercial Junction Operating Temperature 0 25 115 °C 

 
5.3  General DC Characteristics 

Symbol Parameter Min Typ Max Units 
Iil Input Leakage Current -1  1 µA 
Ioz Tristate Leakage Current -1  1 µA 
Cin Input Capacitance  2.8  pF 

Cout Output Capacitance 2.7  4.9 pF 
Cbid Bi-directional Buffer Capacitance 2.7  4.9 pF 

 
5.4  DC Electrical Characteristics for 3.3V Operation  

Symbol Parameter Conditions Min Typ Max Units 
Vil Input Low Voltage CMOS -0.3  0.8 V 
Vih Input High Voltage CMOS 2.0  5.5 V 
Vt Threshold point  1.34 1.4 1.5 V 

Vt+ Schmitt trigger Low to High 
threshold 

 1.52 1.61 1.69 V 

Vt- Schmitt trigger High to Low 
threshold 

 1.12 1.19 1.30 V 

Vol Output Low Voltage Iol= 2-24mA   0.4 V 
Voh Output High Voltage Ioh=2-24mA 2.4   V 

4mA I/O, 
Vol=0.4V 4.4 7.4 9.2 mA 

10mA I/O, 
Vol=0.4V 10.3 12.3 13.9 mA 

20mA I/O 
Vol=0.4V 8.4 10.5 12.6 mA 

IOL Low level output current 

20mA I/O 
Vol=0.8V 16.0 20.0 24.0 mA 

4mA I/O 
Voh=2.4V 4.6 8.3 13.4 mA 

10mA I/O 
Voh=2.4V 9.2 16.6 26.8 mA IOH High level output current 

20mA I/O 
Voh=2.4V 18.4 33.2 53.6 mA 

Ri 
 Input Pullup Resistance Vil=0/ 

Vih=Vcc 100  780 kΩ 

Ri 
 Input Pulldown Resistance Vil=0/ 

Vih=Vcc 100  476 kΩ 
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Icc Operating Supply Current Vcc=3.3V   90 mA 
 

 
 
5.5  DC Specification for LDO 5V to 3.3V Regulator  

Parameter Condition Min Typ Max Units 
Input voltage range  4.0  5.0 5.5 V 
Output voltage range 1mA < ILOAD < 280mA 3.135 3.3 3.465 V 
Max output current    280 mA 
Load regulation ILOAD = 1mA to 280mA  5  mV 
Input ripple rejection VRIPPLE=0.5VP-P , ILOAD=250mA, 

FRIPPLE=120Hz 
FRIPPLE=1MHz 

  
80 
45 

  
dB 
dB 

Output voltage noise COUT=10uF, ILOAD=250mA, BW=10Hz 
to 100kHz 

 150  µVrms 

Quiescent current Power down mode   10 uA 
Current limiting Output short to ground  400  mA 
 
5.6  DC Electrical Specification for 3.3V to 1.2V Regulator 

Parameter Condition Min Tpy Max Units 
Input voltage range  3.0 3.3 3.6 V 
Output voltage range 1mA < ILOAD < 280mA 1.14 1.2 1.26 V 
Max output current    280 mA 
Load regulation ILOAD = 1mA to 280mA  5  mV 
Input ripple rejection VRIPPLE=0.5VP-P , ILOAD=250mA, 

FRIPPLE=120Hz 
FRIPPLE=1MHz 

  
80 
45 

  
dB 
dB 

Output voltage noise COUT=10uF, ILOAD=250mA, BW=10Hz 
to 100kHz 

 150  µVrms 

Quiescent current Power down mode   10 uA 
Current limiting Output short to ground  370  mA 
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6 Power on Reset Timing Requirement 
 
The minimum delay time TD requirement is 2ms. 
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7 Crystal/Oscillator Specification 
 
 
Parameters Crystal Oscillator 

Frequency Range 25MHz 25MHz 

Operation Mode Fundamental - 

Operating Temperature -100C to +700C -100C to +700C 

Overall Frequency Stability ± 50 ppm max ± 100 ppm max 
Duty Cycle - 45/55%@50%Vdd 
Rise and Fall Time - 4nS Max 

- VOH = 0.9* Vcc min 
Output Voltage 

- VOL = 0.1* Vcc max 

Peak to Peak Jitter - 32ps (Typical) 

RMS Jitter  5ps max, cycle to cycle 
20ps max, long term 

Load Capacitor 9 pF (Typical)  
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8 Packaging Specification 
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