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12. ,�2�,QWHUIDFH 
This part describes S905Y2¶V�,�2�LQWHUIDFHV�IURP�WKH�IROORZLQJ�DVSHFWV� 

y 86% 
y 6',2 
y 7UDQVSRUW�,QWHUIDFH�DQG�7UDQVSRUW�6WUHDP�'HPX[ 
y ,5�5HPRWH 
y 6$5�$'& 
y ,�& 
y 8$57 
y 3:0 
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12.1 Universal Serial Bus 
12.1.1 Overview 
The chip integrates one USB XHCI OTG 2.0 ports, one USB3.0 and PCIe 2.0 combo interface up to 5Gbps, 
supports 2 configurations: 

y ��86%����27*�����86%�����+RVW�����3&,H 
y ��86%����27*�����86%�����1R�3&,H� 

12.1.2 Features 
The USB2.0 OTG controller features: 

y 6XSSRUW�IRU�WKH�IROORZLQJ�VSHHGV��+LJK�6SHHG��+6������0ESV��)XOO�6SHHG��)6�����0ESV��DQG�/RZ�6SHHG�
�/6������0ESV��PRGHV 

y 0XOWLSOH�'0$�QRQ�'0$�PRGH�DFFHVV�VXSSRUW�RQ�WKH�DSSOLFDWLRQ�VLGH 
y 6XSSRUWV�XS�WR����ELGLUHFWLRQDO�HQGSRLQWV��LQFOXGLQJ�FRQWURO�HQGSRLQW��� 
y 6XSSRUWV�6HVVLRQ�5HTXHVW�3URWRFRO��653��DQG�+RVW�1HJRWLDWLRQ�3URWRFRO��+13� 
y 6XSSRUWV�XS�WR����KRVW�FKDQQHOV�� 
y 6XSSRUWV�$&$�,'�GHWHFWRU��UHIHU�WR�$PORJLF�86%����27*��,'�'HWHFWRU�6SHFLILFDWLRQ�SGI�IRU�GHWDLO 

 

The USB2.0 Host controller features: 

y 6XSSRUW�IRU�WKH�IROORZLQJ�VSHHGV��+LJK�6SHHG��+6������0ESV��)XOO�6SHHG��)6�����0ESV��DQG�/RZ�6SHHG�
�/6������0ESV��PRGHV 

y 0XOWLSOH�'0$�QRQ�'0$�PRGH�DFFHVV�VXSSRUW�RQ�WKH�DSSOLFDWLRQ�VLGH 
y 6XSSRUWV�XS�WR����KRVW�FKDQQHOV�� 

The USB2.0 PHY features: 

y 6XSSRUW�IRU�WKH�IROORZLQJ�VSHHGV��+LJK�6SHHG��+6������0ESV��)XOO�6SHHG��)6�����0ESV��DQG�/RZ�6SHHG�
�/6������0ESV��PRGHV 

 

The USB3.0 Host controller features: 

y 6XSSRUW�IRU�WKH�IROORZLQJ�VSHHG��6XSHU�6SHHG��+LJK�6SHHG��)XOO�6SHHG�DQG�/RZ�6SHHG 
y &RPSOLDQW�ZLWK�WKH�[+&,�VSHFLILFDWLRQ� 
y 7KH�86%����66�3+<�IHDWXUHV� 
y ��*ESV�6XSHU6SHHG�GDWD�WUDQVPLVVLRQ�UDWH�RYHU���P�86%���FDEOH 
y ,QWHJUDWHG�3+<�LQFOXGHV�WUDQVPLWWHU��UHFHLYHU��VSUHDG�VSHFWUXP�FORFN��66&��JHQHUDWLRQ��3//��GLJLWDO�FRUH��

DQG�HOHFWURVWDWLF�GLVFKDUJH��(6'��SURWHFWLRQ�FLUFXLWV 
y 6XSSRUWV�OHJDF\�+DOI�UDWH�PRGH�IRU�SRZHU�VDYLQJ 

12.1.3 Register Description 
Base address: 

PHY 20: 0xff63_6000. 

PHY 21: 0xff63_A000. 
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)RU�WKH�IROORZLQJ�UHJLVWHUV��HDFK�UHJLVWHU¶V�ILQDO�DGGUHVV �EDVH�DGGUHVV���RIIVHt *4. 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31 R/W 0 PLL_Fine_Tuning_2 

30 R/W 1 PLL_Fine_Tuning_1 

29 R/W 0 PLL_Fine_Tuning_0 

28 R/W 0 PLL_Bypass_Enable 

27 R/W 0 PLL_Lock_over_ride 

26 R/W 0 pll_clock_divide_5 

25 R/W 0 pll_clock_divide_4 

24 R/W 0 pll_clock_divide_3 

23 R/W 0 pll_clock_divide_2 

22 R/W 0 pll_clock_divide_1 

21 R/W 0 pll_clock_divide_0 

20 R/W 0 refclk_multiplier_5 

19 R/W 0 refclk_multiplier_4 

18 R/W 1 refclk_multiplier_3 

17 R/W 0 refclk_multiplier_2 

16 R/W 1 refclk_multiplier_1 

15 R/W 0 refclk_multiplier_0 

14 R/W 1 reset_FS_LS_Clock_Divider 

13 R/W 1 reset_HS_CDR 

12 R/W 1 reset_FS_LS_CDR 

11:10 R/W 0 reg32_00_11_10_reserved 

9 R/W 0 BIAS_Power_Down 

8 R/W 0 BGR_Power_Down 

7 R/W 0 Calibration_Power_Down 

6 R/W 0 HS_Disconnect_Power_Down 



S905Y2 Datasheet  12 I/O Interface 

08 (2021-10-25) Amlogic Ltd. Proprietary  1080 

Bit(s) R/W Default Description 

5 R/W 0 HS_Squelch_Power_Down 

4 R/W 0 FS_LS_RX_Power_Down 

3 R/W 0 HS_RX_Power_Down 

2 R/W 0 FS_LS_Driver_Power_Down 

1 R/W 0 HS_TX_Driver_Power_Down 

0 R/W 0 PLL_Power_Down 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:24 R/W 0 Reserved 

23:16 R/W 0 Reserved 

15:10 R/W 0 Reserved 

9 R/W 0 hs_en_mode 

8 R/W 0 spare 

7:4 R/W 0 Reserved 

3:2 R/W 0 bypass_en 

1:0 R/W 0x3 slew_control 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31 RO 0 Phy_status 

30 RO 0 cal_en_flag 

29:27 RO 0 reg32_02_29_27_reserved 

26 RO 0 HS_Disconnect_Status 

25 RO 0 HS_Squelch_Status 

24 RO 0 PRBS_Sync_Out 

23:16 RO 0 Calibration_code_Value_23_16 
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Bit(s) R/W Default Description 

15:8 RO 0 Calibration_code_Value_15_8 

7:0 RO 0 Calibration_code_Value_7_0 

 

UHJ��B��  �[�F 

Bit(s) R/W Default Description 

31:24 R/W 0 Reserved 

23:16 R/W 0 Reserved 

15:8 R/W 0 Reserved 

7:4 R/W 0x2 Reserved 

3:2 R/W 0x1 hsdic_ref 

1:0 R/W 0 squelch_ref 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:30 R/W 0 i_c2l_bias_trim_3_2 

29:28 R/W 0 i_c2l_bias_trim_1_0 

27 R/W 0 TEST_Bypass_mode_enable 

26 RO 0 i_c2l_cal_done 

25 R/W 0 i_c2l_cal_reset_n 

24 R/W 0 i_c2l_cal_en 

23:16 R/W 0 Calibration_code_Value_23_16 

15:8 R/W 0 Calibration_code_Value_15_8 

7:0 R/W 0 Calibration_code_Value_7_0 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:24 R/W 0 i_c2l_obs_7_0 
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Bit(s) R/W Default Description 

23:22 R/W 0 reg32_05_23_22_reserved 

21:20 R/W 0 i_c2l_pll_perfcfg_21_20 

19 R/W 0x1 i_c2l_pll_perfcfg_19 

18:16 R/W 0 i_c2l_pll_perfcfg_18_16 

15:12 R/W 0 i_c2l_pll_perfcfg_15_12 

11:10 R/W 0 i_c2l_pll_perfcfg_11_10 

9 R/W 0x1 i_c2l_pll_perfcfg_9 

8 R/W 0x1 i_c2l_pll_perfcfg_8 

7:4 R/W 0x7 i_c2l_pll_perfcfg_7_4 

3:2 R/W 0x3 i_c2l_pll_perfcfg_3_2 

1:0 R/W 0 i_c2l_pll_perfcfg_1_0 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31 R/W 0x1 hub_extra_bit_cntr 

30:24 R/W 0 cntr_timeout 

23 R/W 0 Internal_loopback 

22 R/W 0 reg32_06_22_reserved 

21 R/W 0 PCS_Reset_Transmit_State_machine 

20 R/W 0 PCS_Reset_Receive_State_machine 

19:16 R/W 0xf fsls_farend_device_disconnect_micro_second_count_11_8 

15:12 R/W 0xa reg32_06_15_12_reserved 

11:8 R/W 0 bypass_disc_cntr_3_0 

7:0 R/W 0x17 PCS_microsecond_timer_done_count_value_7_0 
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UHJ��B��  �[�F 

Bit(s) R/W Default Description 

31:24 RO 0 Prbs_Error_count 

23:21 R/W 0 reg32_07_23_21_reserved 

20:17 R/W 0xf RX_ERROR_Turn_Around_Timer_Count 

16 R/W 0 acceptable_bit_drops 

15 R/W 0 host_tristate 

14:12 R/W 0x4 fs_ls_minimum_count 

11:8 R/W 0xf cntr_done_value_7_4 

7:4 R/W 0xf cntr_done_value_3_0 

3:0 R/W 0 HS_CDR_internal_tap_select 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:24 R/W 0 Custom_Pattern_2 

23:16 R/W 0 Custom_Pattern_1 

15:8 R/W 0x4 Custom_Pattern_0 

7 R/W 0 Enable_RX_ERROR_Timeout_Mode 

6 R/W 0 reset_us_timer 

5 R/W 0 PRBS_ERROR_Insert 

4 R/W 0 PRBS_comparison_enable 

3 R/W 0 PRBS_Enable 

2:0 R/W 0 pattern 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:24 R/W 0 Custom_Pattern_6 

23:16 R/W 0 Custom_Pattern_5 

15:8 R/W 0 Custom_Pattern_4 
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7:0 R/W 0 Custom_Pattern_3 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:24 R/W 0 Custom_Pattern_10 

23:16 R/W 0 Custom_Pattern_9 

15:8 R/W 0 Custom_Pattern_8 

7:0 R/W 0 Custom_Pattern_7 

 

UHJ��B��  �[�F 

Bit(s) R/W Default Description 

31:24 R/W 0 Custom_Pattern_14 

23:16 R/W 0 Custom_Pattern_13 

15:8 R/W 0 Custom_Pattern_12 

7:0 R/W 0 Custom_Pattern_11 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:24 R/W 0 Custom_Pattern_18 

23:16 R/W 0 Custom_Pattern_17 

15:8 R/W 0 Custom_Pattern_16 

7:0 R/W 0 Custom_Pattern_15 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31 R/W 0 reg32_13_31_reserved 

30 R/W 0 i_c2l_fsls_rx_en 

29 R/W 0 i_c2l_hs_rx_en 

28 R/W 0 i_c2l_fs_oe 
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Bit(s) R/W Default Description 

27 R/W 0 i_c2l_hs_oe 

26 R/W 0 i_c2l_ls_en 

25 R/W 0 i_c2l_fs_en 

24 R/W 0 i_c2l_hs_en 

23 R/W 0 Bypass_Host_Disconnect_Enable 

22 R/W 0 Bypass_Host_Disconnect_Value 

21 R/W 0 Clear_Hold_HS_disconnect 

20:16 R/W 0xc minimum_count_for_sync_detection 

15 R/W 0 Update_PMA_signals 

14 R/W 0 load_stat 

13:8 R/W 0 reg32_13_13_8_reserved 

7:0 R/W 0 Custom_Pattern_19 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:24 R/W 0 reg32_14_31_24_reserved 

23:16 R/W 0 Bypass_ctrl_15_8 

15:8 R/W 0 Bypass_ctrl_7_0 

7 R/W 0 reg32_14_7_reserved 

6 R/W 0 i_c2l_assert_single_enable_zero 

5 R/W 0 i_c2l_data_16_8 

4 R/W 0 pg_rstn 

3:2 R/W 0 i_rpu_sw2_en 

1 R/W 0 i_rpu_sw1_en 

0 R/W 0 i_rpd_en 
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UHJ��B��  �[�F 

Bit(s) R/W Default Description 

31:29 R/W 0 reg32_15_31_29_reserved 

28:16 R/W 0xfa0 ms_4_cntr 

15:8 R/W 0x3c non_se0_cntr 

7:0 R/W 0x3c se0_cntr 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31 RO 0 usb2_mppll_lock_dig 

30 RO 0 usb2_mppll_lock 

29 R/W 0 usb2_mppll_reset      

28 R/W 0 usb2_mppll_en        

27 R/W 0x1 usb2_mppll_fast_lock    

26 R/W 0 usb2_mppll_lock_f      

25:24 R/W 0x1 usb2_mppll_lock_long    

23 R/W 0 usb2_mppll_dco_sdm_en 

22 R/W 0x1 usb2_mppll_load       

21 R/W 0 usb2_mppll_sdm_en     

20 R/W 0 usb2_mppll_tdc_mode   

19:15 R/W 0 reg32_16_19_15_reserved 

14:10 R/W 0x1 usb2_mppll_n 

9 R/W 0 reg32_16_9_reserved 

8:0 R/W 0x14 usb2_mppll_m 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:28 R/W 0x9 usb2_mppll_filter_pvt1 
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Bit(s) R/W Default Description 

27:24 R/W 0x2 usb2_mppll_filter_pvt2 

23 R/W 0 usb2_mppll_filter_mode 

22:20 R/W 0x7 usb2_mppll_lambda0 

19:17 R/W 0x7 usb2_mppll_lambda1 

16 R/W 0 usb2_mppll_fix_en 

15:14 R/W 0 reg32_17_15_14_reserved 

13:0 R/W 0 usb2_mppll_frac_in 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31 R/W 0 usb2_mppll_acg_range 

30:29 R/W 0x3 usb2_mppll_adj_ldo 

28:26 R/W 0x3 usb2_mppll_alpha 

25:24 R/W 0x1 usb2_mppll_bb_mode 

23:22 R/W 0x1 usb2_mppll_bias_adj 

21:19 R/W 0x3 usb2_mppll_data_sel 

18:16 R/W 0x3 usb2_mppll_rou 

15:14 R/W 0 usb2_mppll_pfd_gain 

13 R/W 0x1 usb2_mppll_dco_clk_sel 

12 R/W 0 usb2_mppll_dco_m_en 

11:6 R/W 0x27 usb2_mppll_lk_s 

5:2 R/W 0x9 usb2_mppll_lk_w 

1:0 R/W 0x1 usb2_mppll_lkw_sel 

 

UHJ��B��  �[�F 

Bit(s) R/W Default Description 

31 RO 0 usb2_mppll_lock_dig 
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Bit(s) R/W Default Description 

30 RO 0 usb2_mppll_lock 

29:10 RO 0 reg32_19_29_10_reserved 

9:0 RO 0 usb2_mppll_reg_out 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31 R/W 0 bypass_cal_done_r5 

30:29 R/W 0 usb2_bgr_dbg_1_0 

28:24 R/W 0 usb2_bgr_vref_4_0 

23:22 R/W 0 reg32_20_23_22_reserved 

21 R/W 0 usb2_bgr_start 

20:16 R/W 0 usb2_bgr_adj_4_0 

15:14 R/W 0 usb2_edgedrv_trim_1_0 

13 R/W 0 usb2_edgedrv_en 

12:9 R/W 0xf usb2_dmon_sel_3_0 

8 R/W 0 usb2_dmon_en 

7 R/W 0 bypass_otg_det 

6 R/W 0 usb2_cal_code_r5 

5 R/W 0 usb2_amon_en 

4 R/W 0x1 usb2_otg_vbusdet_en 

3:1 R/W 0x4 usb2_otg_vbus_trim_2_0 

0 R/W 0 usb2_otg_iddet_en 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:26 R/W 0 reg32_21_31_26_reserved 

25:20 R/W 0 bypass_utmi_reg 
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Bit(s) R/W Default Description 

19:16 R/W 0 bypass_utmi_cntr 

15:6 R/W 0 reg32_21_15_6_reserved 

5:4 R/W 0x2 usb2_otg_aca_trim_1_0 

3 R/W 0 usb2_tx_strg_pd 

2 R/W 0x1 usb2_otg_aca_en 

1 R/W 0x1 usb2_cal_ack_en 

0 R/W 0 usb2_bgr_force 

 

UHJ��B��  �[�� 

Bit(s) R/W Default Description 

31:6 RO 0 reg32_22_31_6_reserved 

5:3 RO 0 usb2_otg_aca_iddig 

2 RO 0 usb2_otg_vbus_vld 

1 RO 0 usb2_otg_sess_vld 

0 RO 0x2 usb2_otg_id_dig 

 

UHJ��B��  �[�F 

Bit(s) R/W Default Description 

31:16 RO 0 test_bus_data_int_15_0 

15:8 R/W 0 reg32_23_15_8_reserved 

7 R/W 0 orw_test_bus_en 

6:1 R/W 0 orw_test_bus_sel_5_0 

0 R/W 0 orw_usb2_bgr_en 
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12.2 PCIe 
PCIe module includes PCIe controller and PCIe PHY. 

PCIe controller features: 

y 8S�WR�[���*HQ���*HQ���*HQ���RU�*HQ��ODQHV��[���[���[���[���RU�[��� 
y �������������RU�����ELW�,QWHUQDO�'DWDSDWK�2SHUDWLQJ�DW����������������������RU������0+] 
y $XWRPDWLF�,QWHJUDWLRQ�:LWK�0RVW�3+<�W\SHV����ELW�����ELW�����ELW��DQG����ELW�3,3(�:LGWK�SHU�/DQH� 

PCIe PHY features: 

y ��*ESV�GDWD�WUDQVPLVVLRQ�UDWH 
y 6XSSRUWV�RQH��WZR��WKUHH��RU�IRXU�3,3(V�PDSSHG�RQWR�������������RU����ODQHV 
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12.3 Inter-Integrated Circuit (I2C) 
12.3.1 Overview 
Inter-Integrated Circuit (IIC or I2C) is a multi-slave serial communication bus between ICs. S905Y2 
integrates the I2C interface and signals allowing communications with other I2C peripheral devices. 

12.3.2 Features 
The I2C Master Module has the following features: 

y 6XSSRUW�IRU���ELW�DQG����ELW�DGGUHVVDEOH�GHYLFHV 
y 3URJUDPPDEOH�EXV�VSHHG�LQFOXGLQJ�VWDQGDUG�VSHHG�����N%LWV�V��DQG�IDVW�VSHHG�����N%LWV�VHF� 
y (UURU�WUDQVIHU�GHWHFWLRQ 
y ³7UDQVIHU�FRPSOHWH´�LQGLFDWLRQ�E\�SROOLQJ�RU�LQWHUUXSW��,QWHUUXSWV�KDQGOHG�E\�WKH�,6$�PRGXOH��6HH�WKH�,6$�

PRGXOH�IRU�GHWDLOV�� 
y ,QWHUQDO�EXIIHU�KROGLQJ�XS�WR���E\WHV�IRU�WUDQVIHU��LQ�HLWKHU�GLUHFWLRQ� 
y )OH[LEOH�DUFKLWHFWXUH�DOORZLQJ�WKH�VRIWZDUH�WR�GLFWDWH�WKH�IRUPDW�RI�WKH�,�&�ELW�VWUHDPV 
y 0DQXDO�VHWWLQJ�RI�WKH�,�&�EXV�WR�DFFRPPRGDWH�D�VRIWZDUH�RQO\�PRGH 

12.3.3 Register Description 
For I2C module in EE domain, each register final address = 0x FF805000 + offset * 4 for master mode, final 
address = 0x FF806000 + offset * 4 for slave mode. 

,�&B0B�B&21752/B5(* ��[�F�� 

Bit(s) R/W Default Description 

31 R/W 0 
CNTL_JIC: There is internal logic to dynamically enable the gated clocks. If this gated clock 
ORJLF�GRHVQ¶W�ZRUN��\RX�FDQ�VHW�7KLV�ELW�WR�DOZD\V�HQDEOH�WKH�FORFN��6HWWLQJ�7KLV�ELW�ZDVWHV�
power. 

30 R 0 Unused 

29-28 R/W 0 
QTR_CLK_EXT: These two Bits extend the clock divider to 12 Bits: 

QTR_CLK = {[29:28],[21:12]} 

27 R 0 unused 

26 R 0 Read back level of the SDA line 

25 R 0 Read back level of the SCL line 

24 R/W 0 6HWV�WKH�OHYHO�RI�WKH�6'$�OLQH�LI�PDQXDO�PRGH�LV�HQDEOHG��,I�7KLV�ELW�LV�µ�¶��WKHQ�WKH�6'$�OLQH�LV�
SXOOHG�ORZ��,I�7KLV�ELW�LV�µ�¶�then the SDA line is tri-stated. 

23 R/W 0 6HWV�WKH�OHYHO�RI�WKH�6&/�OLQH�LI�PDQXDO�PRGH�LV�HQDEOHG��,I�7KLV�ELW�LV�µ�¶��WKHQ�WKH�6&/�OLQH�LV�
SXOOHG�ORZ��,I�7KLV�ELW�LV�µ�¶�WKHQ�WKH�6&/�OLQH�LV�WUL-stated. 

22 R/W 0 This bit is used to enable manual mode. Manual I2C mode is controlled by Bits 12,13,14 and 
15 above. 
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Bit(s) R/W Default Description 

21:12 R/W 
0x142 

 

QTR_CLK_DLY.  This value corresponds to period of the SCL clock divided by 4 

Quarter Clock Delay = * System Clock Frequency 

For example, if the system clock is 133Mhz, and the I2C clock period is 10uS (100khz), then 

Quarter Clock Delay = * 133 Mhz = 332 

11:8 R - 

READ_DATA_COUNT: This value corresponds to the number of bytes READ over the I2C 
bus. If this value is zero, then no data has been read. If this value is 1, then Bits [7:0] in 
TOKEN_RDATA_REG0 contains valid data. The software can read this register after an I2C 
transaction to get the number of bytes to read from the I2C device.  

7:4 R - CURRENT_TOKEN: This value reflects the current token being processed.  In the event of an 
error, the software can use this value to determine the error location. 

3 R - 

ERROR: This read only Bit is set if the I2C device generates a NACK during writing. This bit is 
cleared at on the clock cycle after the START Bit is set to 1 indicating the start of list 
processing. Errors can be ignored by setting the ACK_IGNORE Bit(s) below. Errors will be 
generated on Writes to devices that return NACK instead of ACK. A NACK is returned by a 
device if it is unable to accept any more data (for example because it is processing some other 
real-time function). In the event of an ERROR, the I2C module will automatically generate a 
STOP condition on the bus. 

2 R - 

STATUS: This bit reflects the status of the List processor: 

0: IDLE 

1:  Running. The list processor will enter this state on the clock cycle after the START Bit is 
set. The software can poll the status register to determine when processing is complete.  

1 R/W 0 

ACK_IGNORE: Set to 1 to disable I2C ACK detection. The I2C bus uses an ACK signal after 
every byte transfer to detect problems during the transfer. Current Software implementations of 
the I2C bus ignore this ACK. This bit is for compatibility with the current Amlogic software.  
This bit should be set to 0 to allow NACK operations to abort I2C bus transactions. If a NACK 
occurs, the ERROR bit above will be set.  

0 R/W 0 

START: Set to 1 to start list processing. Setting This bit to 0 while the list processor is 
operating causes the list processor to abort the current I2C operation and generate an I2C 
STOP command on the I2C bus.  Normally This bit is set to 1 and left high until processing is 
complete. To re-start the list processor with a new list (after a previous list has been 
exhausted), simply set This bit to zero then to one. 

,�&B0B�B6/$9(�$''5(66 �[�F�� 

Bit(s) R/W Default Description 

31:29 R 0 Reserved 

28 R/W 0 USE_CNTL_SCL_LOW: If This bit is set to 1, then Bits[27:16] control the SCL low time. 

27:16 R/W 0 SCL Low delay.   

15:14 R 0 Unused 

13-
11 R/W 0 SCL_FILTER: A filter was added in the SCL input path to allow for filtering of slow rise times. 0 

= no filtering, 7 = max filtering 
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Bit(s) R/W Default Description 

10:8 R/W 0 SDA FILTER: A filter was added in the SDA input path to allow for filtering of slow rise times. 0 = 
no filtering, 7 = max filtering 

7:0 R/W 0x00 

SLAVE_ADDRESS. This is a 7-bit value for a 7-bit I2C device, or (0xF0 | {A9,A8}) for a 10-bit 
I2C device. By convention, the slave address is typically stored in by first left shifting it so that 
LW¶V�06%�LV�'���7KH�,�&�EXV�DVVXPHV�WKH��-bit address is left shifted one). Additionally, since 
the SLAVE address is always an 7-bit value, D0 is always 0.  

NOTE: The I2C always transfers 8-bits even for address. The I2C hardware will use D0 to 
GLFWDWH�WKH�GLUHFWLRQ�RI�WKH�EXV��7KHUHIRUH��'��VKRXOG�DOZD\V�EH�µ�¶�ZKen this register is set. 

 

,�&B0B�B72.(1B/,67B5(*� �[�F�� 
The register below describes the first 8 tokens in the token list. 

Bit(s) R/W Default Description 

31:28 R/W 0x00 8th token in the list to process 

27:24 R/W 0x00 7th token in the list to process 

23:20 R/W 0x00 6th token in the list to process 

19:16 R/W 0x00 5th token in the list to process 

15:12 R/W 0x00 4th token in the list to process 

11:8 R/W 0x00 3rd token in the list to process 

7:4 R/W 0x00 2nd token in the list to process 

3:0 R/W 0x00 1st token in the list to process (See the table below for token definitions) 

 

Table 12-1 Token Definitions 

Command Token Value Data Description 

END 0x0 N/A 
Used to tell the I2C module that this is the end of the Token list. This 
token is not associated with the I2C bus, but rather with the state-
machine that drives the token list processor. 

START 0x1 N/A The START Token is used to tell an I2C device that this is the beginning 
of an I2C transfer 

SLAVE_ADDR-WRITE 0x2 7-bits This bit-sequence is used to address a device and tell the device it is 
being WRITTEN 

SLAVE_ADDR-READ 0x3 7-bits This bit sequence is used to address a device and tell the device it is 
being READ. 
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Command Token Value Data Description 

DATA 0x4 8-bits

This 8-bit byte sequence is a byte transfer (READ or WRITE). The DATA 
token corresponds to a WRITE if it follows a SLAVE_ADDR-WRITE 
token. The DATA token corresponds to a READ if it follows a 
SLAVE_ADDR-READ token.  

DATA-LAST 0x5 8-bits Used to indicate the last 8-bit byte transfer is a byte transfer of a READ. 

STOP 0x6 N/A This tells the I2C device it is no longer being addressed 

Write data associated with the DATA token should be placed into the I2C_TOKEN_WDATA_REG0 or 
I2C_TOKEN_WDATA_REG1 registers.  Read data associated with the DATA or DATA-LAST token can be 
read from the I2C_TOKEN_RDATA_REG0 or I2C_TOKEN_RDATA_REG1 registers.   

,�&B0B�B72.(1B/,67B5(*� �[�F�� 

Bit(s) R/W Default Description 

31:28 R/W 0x00 16th token in the list to process 

27:24 R/W 0x00 15th token in the list to process 

23:20 R/W 0x00 14th token in the list to process 

19:16 R/W 0x00 13th token in the list to process 

15:12 R/W 0x00 12th token in the list to process 

11:8 R/W 0x00 11th token in the list to process 

7:4 R/W 0x00 10th token in the list to process 

3:0 R/W 0x00 9th token in the list to process 

,�&B0B�B72.(1B:'$7$B5(*� �[�F�� 

Bit(s) R/W Default Description 

31:24 R/W 0x00 4th data byte written for a DATA (write) token. 

23:16 R/W 0x00 3rd data byte written for a DATA (write) token. 

15:8 R/W 0x00 2nd data byte written for a DATA (write) token. 

7:0 R/W 0x00 1st data byte written for a DATA (write) token. 

,�&B0B�B72.(1B:'$7$B5(*� �[�F�� 

Bit(s) R/W Default Description 

31:24 R/W 0x00 8th data byte written for a DATA (write) token. 
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23:16 R/W 0x00 7th data byte written for a DATA (write) token. 

15:8 R/W 0x00 6th data byte written for a DATA (write) token. 

7:0 R/W 0x00 5th data byte written for a DATA (write) token. 

,�&B0B�B72.(1B5'$7$B5(*� �[�F�� 

Bit(s) R/W Default Description 

31:24 R/W 0x00 4th data byte read for a DATA or DATA-LAST (READ) token.  

23:16 R/W 0x00 3rd data byte read for a DATA or DATA-LAST (READ) token.  

15:8 R/W 0x00 2nd data byte read for a DATA or DATA-LAST (READ) token. 

7:0 R/W 0x00 1st data byte read for a DATA or DATA-LAST (READ) token.  

,�&B0B�B72.(1B5'$7$B5(*� ��[�F�� 

Bit(s) R/W Default Description 

31:24 R/W 0x00 8th data byte read for a DATA or DATA-LAST (READ) token.  

23:16 R/W 0x00 7th data byte read for a DATA or DATA-LAST (READ) token.  

15:8 R/W 0x00 6th data byte read for a DATA or DATA-LAST (READ) token.  

7:0 R/W 0x00 5th data byte read for a DATA or DATA-LAST (READ) token.  

,�&B0B�B �[����a�[���� 
See I2C_M_0 

,�&B0B�B �[����a�[���� 
See I2C_M_0 

,�&B0B�B �[����a�[���� 
See I2C_M_0 

For I2C module in AO domain, each register final address = 0x FF805000 + offset * 4 for master mode, final 
address = 0x FF806000 + offset * 4 for slave mode. 

$2B,�&B0B�B&21752/B5(* �[� 

Bit(s) R/W Default Description 

31 R/W 0 CNTL_JIC: There is internal logic to dynamically enable the gated clocks. If this gated clock 
ORJLF�GRHVQ¶W�ZRUN��\RX�FDQ�VHW�WKLV�ELW�WR�DOZD\V�HQDEOH�WKH�FORFN��6HWWLQJ�WKLV�ELW�ZDVWHV�SRZHU� 

30 R 0 Unused 
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Bit(s) R/W Default Description 

29-
28 R/W 0 

QTR_CLK_EXT: These two bits extend the clock divider to 12 bits: 

QTR_CLK = {[29:28],[21:12]} 

27 R 0 unused 

26 R 0 Read back level of the SDA line 

25 R 0 Read back level of the SCL line 

24 R/W 0 6HWV�WKH�OHYHO�RI�WKH�6'$�OLQH�LI�PDQXDO�PRGH�LV�HQDEOHG��,I�WKLV�ELW�LV�µ�¶��WKHQ�WKH�6'$�OLQH�LV�
SXOOHG�ORZ��,I�WKLV�ELW�LV�µ�¶�WKHQ�WKH�6'$�OLQH�LV�WUL-stated. 

23 R/W 0 6HWV�WKH�OHYHO�RI�WKH�6&/�OLQH�LI�PDQXDO�PRGH�LV�HQDEOHG��,I�WKLV�ELW�LV�µ�¶��WKHQ�WKH�6&/�OLQH�LV�
SXOOHG�ORZ��,I�WKLV�ELW�LV�µ�¶�WKHQ�WKH�6&/�OLQH�LV�WUL-stated. 

22 R/W 0 This bit is used to enable manual mode. Manual I2C mode is controlled by bits 12,13,14 and 15 
above. 

21:12 R/W 
0x142 

QTR_CLK_DLY.  This value corresponds to period of the SCL clock divided by 4 

Quarter Clock Delay = * System Clock Frequency 

For example, if the system clock is 133Mhz, and the I2C clock period is 10uS (100khz), then 

Quarter Clock Delay = * 133 Mhz = 332 

11:8 R - 

READ_DATA_COUNT: This value corresponds to the number of bytes READ over the I2C bus. 
If this value is zero, then no data has been read. If this value is 1, then bits [7:0] in 
TOKEN_RDATA_REG0 contains valid data. The software can read this register after an I2C 
transaction to get the number of bytes to read from the I2C device.  

7:4 R - CURRENT_TOKEN: This value reflects the current token being processed.  In the event of an 
error, the software can use this value to determine the error location. 

3 R - 

ERROR: This read only bit is set if the I2C device generates a NACK during writing. This bit is 
cleared at on the clock cycle after the START bit is set to 1 indicating the start of list processing. 
Errors can be ignored by setting the ACK_IGNORE bit below. Errors will be generated on Writes 
to devices that return NACK instead of ACK. A NACK is returned by a device if it is unable to 
accept any more data (for example because it is processing some other real-time function). In 
the event of an ERROR, the I2C module will automatically generate a STOP condition on the 
bus. 

2 R - 

STATUS: This bit reflects the status of the List processor: 

0: IDLE 

1: Running. The list processor will enter this state on the clock cycle after the START bit is 
set. The software can poll the status register to determine when processing is complete. 

1 R/W 0 

ACK_IGNORE: Set to 1 to disable I2C ACK detection. The I2C bus uses an ACK signal after 
every byte transfer to detect problems during the transfer. Current Software implementations of 
the I2C bus ignore this ACK. This bit is for compatibility with the current Amlogic software.  This 
bit should be set to 0 to allow NACK operations to abort I2C bus transactions. If a NACK occurs, 
the ERROR bit above will be set.  
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Bit(s) R/W Default Description 

0 R/W 0 

START: Set to 1 to start list processing. Setting this bit to 0 while the list processor is operating 
causes the list processor to abort the current I2C operation and generate an I2C STOP 
command on the I2C bus.  Normally this bit is set to 1 and left high until processing is complete. 
To re-start the list processor with a new list (after a previous list has been exhausted), simply set 
this bit to zero then to one. 

$2B,�&B0B�B6/$9(B$''5 �[� 

Bit(s) R/W Default Description 

31:29 R 0 Unused 

28 R/W 0 USE_CNTL_SCL_LOW:  If this bit is set to 1, then bits[27:16] control the SCL low time. 

27:16 R/W 0 
SCL Low delay.   This is a new feature in M8baby.   In the previous M8baby design, the SCL 
low time was controlled by bits[21:12] of the register above.   In this design, the SCL delay is 
controlled independently by these bits. 

15:14 R 0 Unused 

13:11 R/W 0 SCL_FILTER: A filter was added in the SCL input path to allow for filtering of slow rise times. 0 
= no filtering, 7 = max filtering 

10:8 R/W 0 SDA FILTER: A filter was added in the SDA input path to allow for filtering of slow rise times. 0 = 
no filtering, 7 = max filtering 

7:0 R/W 0x00 

SLAVE_ADDRESS. This is a 7-bit value for a 7-bit I2C device, or (0xF0 | {A9,A8}) for a 10-bit 
I2C device. By convention, the slave address is typically stored in by first left shifting it so that 
LW¶V�06%�LV�'���7KH�,�&�EXV�DVVXPHV�WKH��-bit address is left shifted one). Additionally, since 
the SLAVE address is always an 7-bit value, D0 is always 0.  

NOTE: The I2C always transfers 8-bits even for address. The I2C hardware will use D0 to 
GLFWDWH�WKH�GLUHFWLRQ�RI�WKH�EXV��7KHUHIRUH��'��VKRXOG�DOZD\V�EH�µ�¶�ZKHQ�WKLV�UHJLVWHU�LV�VHW� 

$2B,�&B0B�B72.(1B/,67� �[� 
The register below describes the first 8 tokens in the token list. 

Bit(s) R/W Default Description 

31:28 R/W 0x00 8th token in the list to process 

27:24 R/W 0x00 7th token in the list to process 

23:20 R/W 0x00 6th token in the list to process 

19:16 R/W 0x00 5th token in the list to process 

15:12 R/W 0x00 4th token in the list to process 

11:8 R/W 0x00 3rd token in the list to process 

7:4 R/W 0x00 2nd token in the list to process 
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3:0 R/W 0x00 1st token in the list to process (See the table below for token definitions) 

7DEOH������7RNHQ�'HILQLWLRQV 

Command Token Value Data Description 

END 0x0 N/A 
Used to tell the I2C module that this is the end of the Token list. This 
token is not associated with the I2C bus, but rather with the state-
machine that drives the token list processor. 

START 0x1 N/A The START Token is used to tell an I2C device that this is the beginning 
of an I2C transfer 

SLAVE_ADDR-WRITE 0x2 7-bits This bit-sequence is used to address a device and tell the device it is 
being WRITTEN 

SLAVE_ADDR-READ 0x3 7-bits This bit sequence is used to address a device and tell the device it is 
being READ. 

DATA 0x4 8-bits

This 8-bit byte sequence is a byte transfer (READ or WRITE). The DATA 
token corresponds to a WRITE if it follows a SLAVE_ADDR-WRITE 
token. The DATA token corresponds to a READ if it follows a 
SLAVE_ADDR-READ token.  

DATA-LAST 0x5 8-bits Used to indicate the last 8-bit byte transfer is a byte transfer of a READ. 

STOP 0x6 N/A This tells the I2C device it is no longer being addressed 

Write data associated with the DATA token should be placed into the I2C_TOKEN_WDATA_REG0 or 
I2C_TOKEN_WDATA_REG1 registers.  Read data associated with the DATA or DATA-LAST token can 
be read from the I2C_TOKEN_RDATA_REG0 or I2C_TOKEN_RDATA_REG1 registers.   

$2B,�&B0B�B72.(1B/,67� �[� 

Bit(s) R/W Default Description 

31:28 R/W 0x00 16th token in the list to process 

27:24 R/W 0x00 15th token in the list to process 

23:20 R/W 0x00 14th token in the list to process 

19:16 R/W 0x00 13th token in the list to process 

15:12 R/W 0x00 12th token in the list to process 

11:8 R/W 0x00 11th token in the list to process 

7:4 R/W 0x00 10th token in the list to process 

3:0 R/W 0x00 9th token in the list to process 



S905Y2 Datasheet  12 I/O Interface 

08 (2021-10-25) Amlogic Ltd. Proprietary  1099 

$2B,�&B0B�B:'$7$B5(*� �[� 

Bit(s) R/W Default Description 

31:24 R/W 0x00 4th data byte written for a DATA (write) token.   

23:16 R/W 0x00 3rd data byte written for a DATA (write) token.   

15:8 R/W 0x00 2nd data byte written for a DATA (write) token.   

7:0 R/W 0x00 1st data byte written for a DATA (write) token.   

$2B,�&B0B�B:'$7$B5(*� �[� 

Bit(s) R/W Default Description 

31:24 R/W 0x00 8th data byte written for a DATA (write) token.   

23:16 R/W 0x00 7th data byte written for a DATA (write) token.   

15:8 R/W 0x00 6th data byte written for a DATA (write) token.   

7:0 R/W 0x00 5th data byte written for a DATA (write) token.   

$2B,�&B0B�B5'$7$B5(*� �[� 

Bit(s) R/W Default Description 

31:24 R/W 0x00 4th data byte read for a DATA or DATA-LAST (READ) token.   

23:16 R/W 0x00 3rd data byte read for a DATA or DATA-LAST (READ) token.   

15:8 R/W 0x00 2nd data byte read for a DATA or DATA-LAST (READ) token.    

7:0 R/W 0x00 1st data byte read for a DATA or DATA-LAST (READ) token.   

$2B,�&B0B�B5'$7$B5(*� �[� 

Bit(s) R/W Default Description 

31:24 R/W 0x00 8th data byte read for a DATA or DATA-LAST (READ) token.   

23:16 R/W 0x00 7th data byte read for a DATA or DATA-LAST (READ) token.   

15:8 R/W 0x00 6th data byte read for a DATA or DATA-LAST (READ) token.   

7:0 R/W 0x00 5th data byte read for a DATA or DATA-LAST (READ) token.   

 

$2B,�&B0B�B7,0(287B7+ �[� 

Bit(s) R/W Default Description 

31:24 R/W 0x00 8th data byte read for a DATA or DATA-LAST (READ) token.   



S905Y2 Datasheet  12 I/O Interface 

08 (2021-10-25) Amlogic Ltd. Proprietary  1100 

23:16 R/W 0x00 7th data byte read for a DATA or DATA-LAST (READ) token.   

15:8 R/W 0x00 6th data byte read for a DATA or DATA-LAST (READ) token.   

7:0 R/W 0x00 5th data byte read for a DATA or DATA-LAST (READ) token.   

$2B,�&B6B&21752/B5(* �[� 

Bit(s) R/W Default Description 

31-29 R 0 
REG POINTER: There are 5 internal registers inside the I2C slave module. The I2C Master sets 
this value using the byte that follows the address byte in the I2C data stream. Register 4 
�QXPEHUHG�����«���LV�WKH�VWDWXV�UHJLVWHU� 

28 R/W 0 

6(1'�5($'<��7KLV�ELW�LV�VHW�WR�µ�¶�E\�WKH�$5&�WR�LQGLFDWH�WR�WKH�VODYH�PDFKLQH�WKDW�WKH�,�&�
slave module is ready to send data. This bit is cleared by the I2C module when it has sent 4 
bytes to the I2C master. This bit is also available in the status register that can be read by the 
I2C master.  The I2C master can read the status register to see when the I2C slave module has 
data to send. 

27 R/W 0 

5(&(,9(�5($'<��7KLV�ELW�LV�VHW�WR�µ�¶�E\�WKH�$5&�WR�LQGLFDWH�WR�WKH�VODYH�PDFKLQH�WKDW�WKH�,�&�
slave module is ready to receive data. This bit is cleared by the I2C module when it has 
received 4 bytes from the I2C master. This bit is also available in the status register that can be 
read by the I2C master.  The I2C master can read the status register to see when the I2C slave 
module is ready to receive data. 

26 R 0 %86<��5HDG�RQO\�VWDWXV�ELW��µ�¶�LQGLFDWHV�WKDW�WKH�,�&�VODYH�PRGXOH�LV�VHQGLQJ�RU�receiving data. 

25 R/W 0 IRQ_EN: If this bit is set, then an interrupt will be sent to the ARC whenever 4 bytes have been 
read or 4 bytes have been written to the I2C slave module. 

24 

 
R/W 0 

ACK Always: Typically the ACK of a slave I2C device is dependent upon the availability of data 
(if reading) and room to store data (when we are being written). Our I2C module has a status 
register that can be read continuously. This bit can be set if the I2C master wants to continually 
read the status register.   

23-16 R/W 0 Slave Address: Bits [7:1] are used to identify the device. Bit [0] is ignored since this corresponds 
to the R/W bit. 

15-8 R/W 0x27 
HOLD TIME: Data hold time after the falling edge of SCL. This hold time is computed as  

Hold time = (MPEG system clock period) * (value + 1). 

7 R/W 0 (QDEOH��$�µ�¶�HQDEOHV�WKH�,�&�VODYH�VWDWH�PDFKLQH� 

6-0 R/W 0x06 
Sampling rate. Defined as MPEG system clock / (value + 1). The SDA and SCL inputs into the 
slave module are sampled as a way of filtering the inputs.  A rising or falling edge is determined 
by when 3 successive samples are either high or low respectively.  

$2B,�&B6B6(1'B5(*��6HQG�'DWD �[� 

Bit(s) R/W Default Description 

31-0 R/W 0 The I2C slave module can send up to 4 bytes of data starting with the byte located at bits [7:0] 
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$2B,�&B6B5(&9B5(*��5HFHLYHG�'DWD �[� 

Bit(s) R/W Default Description 

31-0 R 0 This read only register corresponds to the 4 bytes of data written to the I2C slave module by an 
external I2C master. Bits [7:0] correspond to the first byte written by the I2C master. 

$2B,�&B6B&17/�B5(* �[� 

Bit(s) R/W Default Description 

31-6 R 0 Unused 

5-3 R/W 0 SCL_FILTER: A filter was added in the SCL input path to allow for filtering of slow rise times. 0 
= no filtering, 7 = max filtering 

2-0 R/W 0x00 SDA FILTER: A filter was added in the SDA input path to allow for filtering of slow rise times. 0 = 
no filtering, 7 = max filtering 
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12.4 Universal Asynchronous Receiver And Transmitter 
12.4.1 Overview 
7KHUH�DUH�D�QXPEHU�RI�8$57¶V�LQ�WKH�FKLS�WKDW�RIIHU��-wire (RX/TX) and 4-wire (RX/TX, CTS/RTS) 
connections at the digital I/O pins.  Each UART contains one transmit FIFO and a receive FIFO (see depths 
EHORZ���7KH�),)2¶V�DUH�ILOOHG�E\�WKH�&38�DQG�UHDG�E\�WKH�&38���,Q�VRPH�FDVHV��WKH�UHFHLYH�),)2�FDQ�EH�
configured to be pushed directly to DDR memory without CPU intervention. 

7DEOH������8$57�/LVW 

UART RX/TX FIFO depths RX FIFO DMA to DDR Comment 

UART0 128 bytes Yes Located in the EE domain 

UART1 64 bytes Yes Located in the EE domain 

UART2 64 bytes Yes Located in the EE domain 

UART0-AO 64 bytes No Located in the Always On domain 

UART2-AO 64 bytes No Located in the Always On domain 

 

12.4.2 Features 
Input filters: The CTS (clear to send) and RX (receive) input paths have input filters to deal with slow rise 
times.  The filters are configurable to use a 125nS or 1uS sampling mechanism.  There is an implied 3 
system clock cycle delay (15nS for a typical system clock of 200Mhz) that is used to synchronize and detect 
the rising/falling edge of the RXD signal. The RXD signal may be passed through an optional filter to deglitch 
the external signal in noisy conditions. The deglitch filter has two settings which add to the ¡§detection 
delay¡¨ of the RXD signal by the internal logic: 

y )LOWHU�VHWWLQJ�������Q6�VWUREH������Q6�a����X6 
y )LOWHU�VHWWLQJ�����X6�VWUREH����X6�a���X6 

The filter is described in the register specification. If the filter is disabled, the shortest RXD low time and high 
time is 12 system clock cycles (60nS for a system clock of 200Mhz). 

Clear to Send: CTS is a signal sent from the receiver UART back to the transmitting UART to tell the 
transmitting UART to stop sending data. The CTS signal must be received before the next START symbol is 
sent. The transmitting UART is allowed to send one more byte after the CTS signal is recognized. The CTS 
signal coming into the chip goes through some synchronization and detection which adds an additional 5 
system clocks (typically 25nS for a 200Mhz system clock). This setup time for CTS detection is called 
CTSstop. The CTS input also has an optional filter can be used to deglitch the incoming CTS signal. If the 
filter is disabled, the CTS signal must be de-asserted 5 system clock cycles before the start of the next 
BYTE transfer. If the CTS filter is enabled, then additional time must be added to the 25nS requirement. 
There are two programmable filter settings that effectively delay CTS being seen by the internal logic:  

y )LOWHU�VHWWLQJ�������Q6�VWUREH������Q6�a����X6� 
y )LOWHU�VHWWLQJ�����X6�VWUREH����X6�a���X6� 

Interrupts: The UARTs can generate interrupts if the receive FIFO exceeds a pre-programmed threshold.  
An interrupt can also be generated if there is a frame or parity error. 
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Clock independent operation:  Because the system clock can be altered to accommodate dynamic 
frequency scaling, the UARTs have an option in which they use the 24Mhz crystal clock as the source for 
the UART. 

12.4.3 Functional Description 
The UART requires that a Baud Rate be established.  The UART supports rates as slow as 1Hz up to rates 
as high as 8 MBits/Sec.  Once the baud rate has been established, bytes are transmitted as they are written 
to the transmit-FIFO by the CPU.  A large transmit-FIFO exists to allow the CPU to pre-load a transmit 
package because the CPU can often write faster than the UART can transmit the data.  

Data this automatically received by the UART is placed into the receive FIFO one byte at a time.  The 
receive-FIFO decouples the UART from the CPU allowing the CPU to read the UART byte data at a rate not 
dictated by the UART. 

)LJXUH������8$57�7LPLQJ�'LDJUDP 

TX
RX tHIGH

tLOW

 
7DEOH������8$57�7LPLQJ�6SHFLILFDWLRQ 

Symbol Description Min. Max. Unit Notes 

tHIGH TX/RX high time 60ns 167ms   

tLOW TX/RX low time 60ns 167ms   

 
12.4.4 Register Description 
The following register description is uniformly applied to all UART instantiations in the chip.  

Base_adr:0xffd00000 

Final_adr = base_adr + offset *4 

UART0 = 128x8 FIFOs 

UART1 = 64x8 FIFOs 

UART2 = 64x8 FIFOs 

8$57[B:),)2��:ULWH�GDWD �[���� 

Bit(s) R/W Default Description 

31-8 R 0 unused 

7-0 R/W - Write FIFO data. The Write FIFO holds 128 or 64 bytes. The Write FIFO can be written as long 
as it is not full. 
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8$57[B5),)2��5HDG�'DWD ���[���� 

Bit(s) R/W Default Description 

31-8 R 0 unused 

7-0 R/W - Read FIFO data. The Read FIFO holds 128 or 64 bytes. The empty flag can be used to 
determine if data is available 

8$57[B&21752/��8$57�0RGH �[���� 

Bit(s) R/W Default Description 

31 R/W 0 Invert the RTS signal 

30 R/W 0 Mask Error: Set to 1 to mask errors 

29 R/W 0 Invert the CTS signal 

28 R/W 0 Transmit byte Interrupt: Set to 1 to enable the generation an interrupt whenever a byte is read 
from the transmit FIFO 

27 R/W 0 Receive byte Interrupt: Set to 1 to enable the generation an interrupt whenever a byte is written 
to the receive FIFO 

26 R/W 0 Set to 1 to invert the TX pin 

25 R/W 0 Set to 1 to invert the RX pin 

24 R/W 0 Clear Error 

23 R/W 0 Reset the receive state machine 

22 R/W 0 Reset the transmit state machine 

21-20 R/W 0 Character length: 00 = 8 Bits, 01 = 7 Bits, 10 = 6 Bits, 11 = 5 Bits 

19 R/W 1 Parity Enable: Set to 1 to enable parity 

18 R/W 0 Parity type: 0 = even, 1 = odd 

17-16 R/W 0 Stop bit length: 00 = 1 bit, 01 = 2 Bits 

15 R/W 0 Two Wire mode:  

14 R/W 0 Unused 

13 R/W 0 Receive Enable. Set to 1 to enable the UART receive function 

12 R/W 0 Transmit Enable. Set to 1 to enable the UART transmit function 

11-0 R/W 0x120 Old Baud rate 
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8$57[B67$786��8$57�6WDWXV �����[���� 

Bit(s) R/W Default Description 

31-27 R 0 Unused 

26 R 0 UART_RECV_BUSY: This bit will be 1 if the uart receive state machine is busy 

25 R 0 UART_XMIT_BUSY: This bit will be 1 if the uart transmit state machine is busy 

24 R 0 RECV_FIFO_OVERFLOW: 

23 R 0 CTS Level 

22 R 0 Transmit FIFO Empty 

21 R 0 Transmit FIFO Full 

20 R 0 Receive FIFO empty 

19 R 0 Receive FIFO full 

18 R 0 This bit is set if the FIFO is written when it is full. To clear This bit, wriTE bit 24 of register 
0x2132 

17 R 0 Frame error. To clear This bit, wriTE bit 24 of register UART0_CONTROL 

16 R 0 Parity error. To clear This bit, wriTE bit 24 of register UART0_CONTROL 

15 R 0 Unused 

14-8 R 0 Transmit FIFO count. Number of bytes in the transmit FIFO 

7 R 0 Unused 

6-0 R 0 Receive FIFO count. Number of bytes in the receive FIFO 

8$57[B0,6&��8$57�,54�&21752/ ����[���� 

Bit(s) R/W Default Description 

31 R/W 0 $GGHG�D�³MXVW�LQ�FDVH´�ELW�WKDW�FDQ�EH�VHW�WR���WR�HQDEOH�FORFNV�DOZD\V��7KH�GHIDXOW�LV���PHDQLQJ�
the auto-clock gating logic is enabled. 

30 R/W 0 
USE old Rx Baud:  There was a bug in the RX baud rate generator. The Rx baud rate generator 
was re-designed to compute a baud rate correctly. If you want to use the old (stupid) logic, you 
can set This bit to 1. 

29 R/W 0 

ASYNC_FIFO_PURGE: This bit can be set to 1 after all UART bytes have been received in 
order to purge the data into the Async FIFO. This bit is needed because the UART receives 8-
bit data, but the ASYNC FIFO can only be written with 16-bit data. In this case there might be a 
residual byte if the UART is not receiving an even number of bytes. 

28 R/W 0 ASYNC_FIFO_EN: If This bit is set to 1, then the UART received data is automatically sent to 
the Async FIFO module which will in turn automatically send the data to DDR memory 
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Bit(s) R/W Default Description 

27 R/W 0 
CTS: Filter Timebase select: 1 = 1uS, 0 = 111nS timebase. A filter was added to the CTS input 
to allow for a little digital filtering. The amount of filtering is controlled by this timebase (longer = 
more filtering) and the value in Bits FILTER_SEL below. 

26-24 R/W 0 CTS: FILTER_SEL: 0 = no filter, 7 = max filtering 

23-20 R/W 0 
old BAUD_RATE_EXT: These 4 Bits extend the baud rate divider to 16-bits: 

Baud Rate = {Reg4[23:20],Reg2[11:0]} 

19 R/W 0 
RX: Filter Timebase select: 1 = 1uS, 0 = 111nS timebase. A filter was added to the RX input to 
allow for a little digital filtering. The amount of filtering is controlled by this timebase (longer = 
more filtering) and the value in Bits FILTER_SEL below. 

18-16 R/W 0 RX: FILTER_SEL: 0 = no filter, 7 = max filtering 

15-8 R/W 32 XMIT_IRQ_CNT: The UART can be configured to generate an interrupt if the number of bytes in 
the transmit FIFO drops below this value. 

7:0 R/W 15 RECV_IRQ_CNT: The UART can be configured to generate an interrupt after a certain number 
of bytes have been received by the UART. 

8$57[B5(*� ���[���� 

Bit(s) R/W Default Description 

31-28 R/W 0 unused 

27 R/W 0 Xtal2_clk_sel:  

0: see Xtal_clk_sel 

1: xtal_div2(12M) 

26 R/W 0 Xtal_clk_sel: 

0: xtal_div3(8M); 

1: xtal(24M);(need set xtal_tick_en =1 first); 

24 R/W 0 USE_XTAL_CLK:  If this bit is set, then the clock for generating the UART Baud rate comes 
from the crystal pad.  This allows the UART to operate independent of clk81. 

23 R/W 0 USE New Baud rate.  Over the years, the baud rate has been extended by concatenating bits 
from different registers.  To take advantage of the full 23-bit baud rate generate (extended to 23 
bits to accommodate very low baud rates), you must set this bit.  If this bit is set, then the baud 
rate is configured using bits [22:0] below 

22:0 R/W 15 NEW_BAUD_RATE:  If bit[23] = 1 above, then the baud rate for the UART is computed using 
these bits.  This was added in M6 to accommodate lower baud rates. 

 
8$57�B:),)2��:ULWH�GDWD �[�F�� 
See UART0 bit descriptions 



S905Y2 Datasheet  12 I/O Interface 

08 (2021-10-25) Amlogic Ltd. Proprietary  1107 

8$57�B5),)2��5HDG�'DWD �[�F�� 
See UART0 bit descriptions 

8$57�B&21752/��8$57�0RGH �[�F�� 
See UART0 bit descriptions 

8$57�B67$786��8$57�6WDWXV �[�F�� 
See UART0 bit descriptions 

8$57�B0,6&��8$57�,54�&21752/ �[�F�� 
See UART0 bit descriptions 

8$57�B5(*� �[�F�� 
See UART0 bit descriptions 

8$57�B<),)2��ZULWH�GDWD� �[���� 
See UART0 bit descriptions 

8$57�B5),)2��5HDG�'DWD �[���� 
See UART0 bit descriptions 

8$57�B&21752/��8$57�0RGH �[���� 
See UART0 bit descriptions 

8$57�B67$786��8$57�6WDWXV �[���� 
See UART0 bit descriptions 

8$57�B0,6&��8$57�,54�&21752/ �[���� 
See UART0 bit descriptions 

8$57�B5(*� �[���� 
See UART0 bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 
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8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�� �[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$������[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$������[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$������[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$������[���� 
See UART3_SLIP bit descriptions 
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8$57�B')B5(*B$������[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$������[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$������[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$������[���� 
See UART3_SLIP bit descriptions 

8$57�B')B5(*B$�������[���� 
See UART3_SLIP bit descriptions 
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12.5 Infrared Remote 
12.5.1 Overview 
IR module includes 3 sub modules: IR demodulation, Legacy IR remote control and Multi-format IR remote 
control. 

12.5.2 IR Demodulation  
IR demolation module demodulate the modulate signal to get the envelop signal. 

IR demulation diagram is shown below. 

)LJXUH������,5�'HPXODWLRQ�'LDJUDP 

 
It implements two methods for demodulation. The input data is an one-bit stream. 

The input data are down-sampled firstly. The rate of downsample are configured by register, ranges from 0 
to 255. 

One method is implemented in the upper path.  

The CNT is used to counte the time for µ0¶ and µ1¶. It is cleared when input data changes( from 1 to 0 or from 
0 to 1). 

When (CNT>REG_IR_PROCT1 && in==1) , it outputs µ1¶. REG_IR_PROCT1 is used to canceled the glitch. 
Actually, the operation of downsample also have some utility to cancel the glitch. 

When (CNT>REG_IR_DECT0 && in==0) , it outputs µ0¶. REG_IR_DECT0 is used to confirm the µ0¶. The 
value should be bigger than one carrier period. 

The other method is implemented in the lower path. 

It is a one tap IIR filter. The input data control the integrating factor and the factor can be configured from 
registers. When 1 inputs, the accumulator can grow quickly. When 0 input, the accumulator decays slowly, 
and when the number of 0 is bigger enough, it decays soon. 

When (accum> REG_IR_IIR_THD1), it outputs µ1¶. 

When (accum< REG_IR_IIR_THD0), it outputs µ0¶. 
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The diagram shows the simple simulation result. The blue is the input data, the red is the filter out. 

)LJXUH������6LPXODWLRQ�5HVXOW�RI�,5�'HPXODWLRQ 

 
 

Because the input carrier signal is a rectangular wave signal, the carrier can be estimated easily by count 
the wave period. For estimating precisely, the counter for the long ³0´ and start period and and glitch should 
be removed. 

The simple diagram is shown below: 
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)LJXUH������,5�&DUULHU�'LVFRYHU\ 

 
CNT is the counter for time of ³0´ and ³1´. 

JUDGE is used to remove the long ³0´ and glitch. 

ACC_CNT is the counter for number of accumulating. If ACC_CNT== REG_IR_ST_CNT_THD, then write 
the value to registers. 

For example:  

Set REG_IR_ST_CNT_THD to 256, then accumulates 256 times. 

The carrier can be calculated: 

Fc = Fsys/(RO_IR_SUM_CNT0 +RO_IR_SUM_CNT1)*256; 

DUT = RO_IR_SUM_CNT1/(RO_IR_SUM_CNT0 +RO_IR_SUM_CNT1); 

Where Fc is the carrier frequency, Fsys is the system clock frequency, DUT is the carrier duty ratio. 

12.5.3 Lagacy IR Control 
The Lagacy IR Remote control module has two modes of operation: 

y 1(&�)UDPH�GHFRGHU�PRGH 
y *HQHUDO�7LPH�0HDVXUHPHQW�PRGH 
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NEC Frame Decoder: The NEC Frame Decoder mode operates by analyzing the waveform of a TV remote.  

The waveform has a number of components, each of which must fit within a time window to be considered 
valid. If the entire waveform meets the specifications described by the registers below, then the TV remote 
codes are captured and an interrupt is generated. 

General Time Measurement: Some remotes don't follow the standard NEC format, so additional registers 
provide the ability to measure the time between rising and/or falling edges of the IR signal. Since the time 
measurement is done in hardware, the software only needs to read a "width" measurement from a register 
for every rising and/or falling edge event. 

12.5.4 Multi Format IR Control 
The decoder mainly consisted of two blocks: 

y 'HFRGHU�ZLWK�LQSXW�ILOWHU 
y $�VHW�RI�UHJLVWHUV�LQFOXGLQJ�FRQWURO�	�FORFN��GDWD�DQG�WXQLQJ� 

The function diagram of IR decoder is illustrated in the figure below.  

)LJXUH������,5�'HFRGHU�)XQFWLRQ�%ORFN 

 

)LJXUH������1(&�)UDPH�'HFRGHU 
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IR Decoder decodes the IR remote control input signal. 13 operation modes are supported: 

y +DUGZDUH�'HFRGH�,5�WUDQVPLVVLRQ�SURWRFRO�FRPSDWLEOH�IUDPH�GHFRGHU�PRGH���1(&�0,768%,6+,�
7KRPVRQ�7RVKLED�6RQ\�6,5&�5&��5&��5&00�'XRNDQ�&RPFDVW�6DQ\R�0RGHV� 

y *HQHUDO�SURJUDPPDEOH�WLPH�PHDVXUHPHQW�IUDPH�GHFRGHU�PRGH��*HQHUDO�0RGH� 

In Hardware Decode Mode, the Decoder uses signal pattern search mechanism to decode data frame. It 
FDQ�GHWHFW�ORJLFDO�µ�¶��µ�¶��³��´�´��´�´��´�DQG�´��´��DV�ZHOO�DV�GDWD�IUDPH�VWDUW�DQG�HQG��:KHQHYHU�'HFRGHU�
detects and decodes the data frame, the data are kept in data register. 

In General Mode, the Decoder uses edge detection mechanism to decode data frame. It can detect each 
input signal edge and record the time between two edges. The time measurement result is kept in control 
register. 

The user should set proper operation mode corresponding to the selection of remote controller. 

There is a simple time-based signal Filter between the signal input and the Decoder. The Filter is 
programmable and helps to improve signal integrity. 

12.5.5 Register Description 
The following register description is uniformly applied to all UART instantiations in the chip.  

Base_adr: 0xff808000 

Final_adr = base_adr + offset *4 

$2B,5B'(&B'(02'B&17/� �[��� 

Bits R/W Default Description 

31   Ir demodulor soft_reset:write 1 to reset ir_demodulor,will auto clr to 0 

30   Reg_ir_fd_reset :It is used to reset the carrier detection module.write 1 to reset ,will auto clr to 
0 

29   Reg_ir_demod_mode:It is uset to set the demod mode. 0 = count mode; 1 = iir mode.default 
is 0 

28   Ir demodulor clk gate bypass:write 1 will bypass clk gate,default is 0 

27:16   Reg_ir_st_cnt_thd:It is used to set the statistics number for carrier detection.default is 0x40 

15:8   Reg_ir_ds_rate:It is uset to set the downsample rate.default is 0x8 

7:4   Reg_ir_fsft_1:It is used to set the shift value for input data ³1´.default is 0x7 

3:0   Reg_ir_fsft_0:It is used to set the shift value for input data ³0´.default is 0x9 

 

$2B,5B'(&B'(02'B&17/� �[��� 

Bits R/W Default Description 

31   Reg_ir_demod_en:ir demod enable ,default is 0 

30   Reg_ir_invt:ir input invert, invert input at 1.default is 0 
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29:16   Reg_ir_proctect1:It is used to set the protection threshold for 1. It is used to filter the 
glitch.default is 0xa 

13:0   Reg_ir_detect0:It is used to set the detection threshold for signal ³0´.default is 0x3e8 

$2B,5B'(&B'(02'B,,5B7+' �[��� 

Bits R/W Default Description 

31:16   Reg_ir_iir_thd1:It is used to set the detection threshold for ³1´ in iir mode.default is 0xdac 

15:0   Reg_ir_iir_thd0:It is used to set the detection threshold for ³0´ in iir mode.default is 0xdac 

$2B,5B'(&B'(02'B7+'� �[��� 

Bits R/W Default Description 

29:16   Reg_ir_thd0_low:It is used to set the low threshold for ³0´ when statistics.default is 0x12c 

13:0   Reg_ir_thd0_high:It is used to set the high threshold for ³0´ when statistics.default is 0x1770 

$2B,5B'(&B'(02'B7+'� �[��� 

Bits R/W Default Description 

29:16   Reg_ir_thd1_low:It is used to set the low threshold for ³1´ when statistics.default is 0x12c 

13:0   Reg_ir_thd1_high:It is used to set the high threshold for ³1´ when statistics.default is 0x1770 

$2B,5B'(&B'(02'B680B&17� �[��� 

Bits R/W Default Description 

25:0   Ro_ir_sum_cnt0:It is used to report the sum value for the statistics data ³0´.READ ONLY 

$2B,5B'(&B'(02'B680B&17� �[��� 

Bits R/W Default Description 

25:0   Ro_ir_sum_cnt1:It is used to report the sum value for the statistics data ³1´.READ ONLY 

$2B,5B'(&B'(02'B&17� �[��� 

Bits R/W Default Description 

29:16   Ro_ir_max_cnt0:It is used to report the maximum value for the statistics data ³0´.READ ONLY 

13:0   Ro_ir_min_cnt0:It is used to report the minimum value for the statistics data ³0´.READ ONLY 

$2B,5B'(&B'(02'B&17� �[��� 

Bits R/W Default Description 

29:16   Ro_ir_max_cnt1:It is used to report the maximum value for the statistics data ³1´.READ ONLY 
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13:0   Ro_ir_min_cnt1:It is used to report the minimum value for the statistics data ³1´.READ ONLY 

 

$2B,5B'(&B/'5B$&7,9(��/HDGHU�$FWLYH�7LPH� ��[�� 

Bit(s) R/W Default Description 

31-29 R 0 unused 

28-16 R/W 0x 1d8 Max Leader ACTIVE time: 9.44mS assuming base rate = 20uS 

15-13 R 0 unused 

12-0 R/W 0x1ac Min Leader ACTIVE time: 8.56mS assuming base rate = 20uS 

This register controls the min/max leader active time window. For most TV remote controls, the leader active 
time is about 9mS. The values in this register correspond to counts of the base rate programmed by register 
0x2124 

$2B,5B'(&B/'5B,'/(��/HDGHU�,GOH�7LPH� �[�� 

Bit(s) R/W Default Description 

31-26 R 0 unused 

28-16 R/W 0xf8 Max Leader IDLE time: 4.96mS assuming base rate = 20uS 

15-13 R 0 unused 

12-0 R/W 0xca Min Leader IDLE time: 4.04mS assuming base rate = 20uS 

This register controls the min/max leader IDLE time window. For most TV remote controls, the leader idle 
time is about 4.5mS. The values in this register correspond to counts of the base rate programmed by 
register: 0x2124 

$2B,5B'(&B/'5B5(3($7��5HSHDW�/HDGHU�,GOH�7LPH� �[�� 

Bit(s) R/W Default Description 

31-26 R 0 Unused 

25-16 R/W 0x7a Max REPEAT Leader IDLE time: 2.44mS assuming base rate = 20uS 

15-10 R 0 unused 

9-0 R/W 0x66 Min REPEAT Leader IDLE time: 2.04mS assuming base rate = 20uS 

This register controls the repeat leader IDLE time window. The repeat key uses the standard leader active 
time (9ms) but a shorter leader idle time. 

$2B,5B'(&B%,7B���%,7���,GHQWLILFDWLRQ�7LPH��� �[�� 

Bit(s) R/W Default Description 

31-26 R 0 Unused 
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25-16 R/W 0x42 Max BIT 0 time: 1.32mS assuming base rate = 20uS 

15-10 R 0 Unused 

9-0 R/W 0x2e Min BIT 0 time: 0.92mS assuming base rate = 20uS 

This register controls the min/max BIT 0 time window. For most TV remote controls, the bit 0 time is about 
1.125mS. The values in this register correspond to counts of the base rate programmed by register: 0x2124 

$2B,5B'(&B5(*���%DVH�5DWH�*HQHUDWRU�� �[�� 

Bit(s) R/W Default Description 

31 R 0 
Just in case bit. Normally this bit is set to 0 so that the auto-clock gating is enabled. If there is a 
problem related to the auto-clock gating, then this bit can be set to one to disable the auto-clock 
gating. 

30-28 R/W 0 

FILTER_COUNT: This is a new feature to Nike. The IR remote input now has a simple filter that 
accommodates slow rise times by providing a little hysteresis. The logic works as follows. If the 
input is low, then an input signal will only be considered HIGH if it remains high for 
(FILTER_COUNT * 111nS). Similarly, if the input is currently high, it will only be considered 
LOW if the input signal remains low for (FILTER_COUNT * 111nS). 

27-25 R 0 Unused 

24-12 R/w 0xFA0 

Max Frame Time. 80mS assuming base rate = 20uS  

This value is used to determine if a code is a repeat code (e.g. leader followed by no data for 
this amount of time). This value can also be used to catch slow remote codes (i.e. code 
sequences that are longer than expected). 

11-0 R/W 0x13 

This value dictates the base rate time for all measurements associated with the IR decoder. In 
the past, the base rate was divided from the system clock. In the current design, the base rate is 
divided from a fixed 1uS timeU��7KLV��X6�WLPHU�LV�FRQVWDQW�DQG�GRHVQ¶W�FKDQJH��HYHQ�ZKHQ�WKH�
system clock does) 

Base rate = (count + 1) * 1uS 

This register controls the master rate generator for all width measurements made by the IR decoder module. 

$2B,5B'(&B)5$0(��)UDPH�'DWD��� �[�� 

Bit(s) R/W Default Description 

31-0 R 0 Frame Data. Format: {custom code, ~custom code, data, ~data} 

Note: New keys will be ignored until this register is read if the hold first key bit is set in the decode control 
register.  Reading this register resets an internal hold first flag. 

$2B,5B'(&B67$786��)UDPH�6WDWXV� �[�� 

Bit(s) R/W Default Description 

31 R/W 0 Sim faster: Reserved 
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Bit(s) R/W Default Description 

30 R/W 0 

BIT_1_MATCH_EN: Set this bit to 1 to enable qualification of bit 1 times. In the previous IR 
decoder module, frame detection only looked at the BIT 0 time to identify a zero bit. If a zero bit 
WLPH�ZDVQ¶W�IRXQG��WKHQ�LW�ZDV�DVVXPHG�WKDW�WKH�ELW�ZDV�D����,Q the updated IR decoder module, 
the module will look at the BIT 0 time to find zero bits, and the BIT 1 time to find 1 bits. If the 
ZLGWK�RI�D�SXOVH�GRHVQ¶W�PDWFK�WKH�]HUR�RU�WKH�RQH�ELW�ZLGWK�WLPH��WKHQ�WKH�IUDPH�LV�FRQVLGHUHG�
invalid.  

29-20 R/W 0x89 Max BIT 1 time: 2.74mS assuming base rate = 20uS 

19-10 R/W 0x57 Min BIT 1 time: 1.74mS assuming base rate = 20uS 

9 R - IRQ Status. 1 if there is an interrupt 

8 R - IR Decoder input. This is the level of the digital signal coming into the IR module for decoding. 
This is the same as reading the I/O pad level. 

7 R - BUSY. 1 if the decoder isbusy 

6-4 R 0 

Decoder Status: For debug only 

000: OK 

001: last frame timed out 

010: leader time error (invalid IR signal) 

011: repeat error (repeat leader, but other IR transitions found). 

100: Invalid bit 

3-0 R 0 

Frame Status 

Bit 3: Frame data valid 

Bit 2: data code error (data != ~data in IR bit stream) 

Bit 1: custom code error (custom_code != ~custom_code in IR bit stream) 

Bit 0: 1 = repeat key, 0 = standard key 

$2B,5B'(&B5(*���'HFRGH���,QWHUUXSW�&RQWURO� �[�� 

Bit(s) R/W Default Description 

31 R 0 Unused 

30 R/W 0 CNTL_1uS_EQ_CLK: This bit should be set to 1 if the clk81 (system clock) is less than 50 Mhz. 

29 R/W 0 CNTL_111nS_EQ_CLK: This bit should be set to 1 if the clk81 (system clock) is less than 50 
Mhz. 

28-16 R 0 
Time measurement since the last time the internal time counter was reset by the rising and/or 
falling edge of the IR signal. The selection of reset on rising and/or falling edge is determined by 
the selection of the IRQ (Bits 3-2 below) 

15 R/W 1 ENABLE: If this bit is 1, then the state-machines are enabled. If this bit is zero, then the state-
machines cleanup and immediately return to idle. 
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Bit(s) R/W Default Description 

14 R/W 0 

USE SYSTEM CLOCK: This is a new feature. 1 = use the system clock, 0 = use the 1uS 
timebase tick. During normal operation, the module is setup to create a 20uS tick from the 1uS 
internal timebase of the chip. If the chip is configured to operate using the 32khz RTC oscillator, 
the 1uS timebase is invalid and therefore the 20uS timebase is invalid. In order to measure time 
correctly, the IR remote circuit can use the system clock (which in this case is the 32khz 
oscillator clock) as the master timebase. 

13-9 R/W 1f Number of bits in the IR frame (N-1) 

8-7 R/W 1f 

Decoder mode 

00: NEC Frames: Decode Leader and 32 bits 

01: Only accumulate bits (skip the leader) 

10: Measure Mode: The internal width measuring counter is reset on the rising and/or falling 
edge of the IR remote signal based on the settings of IRQ Selection below. Just before being 
reset, the measured width is captured and stored so that it can be read in bits [28:16] of this 
register. 

11: NEC Frames: Decode Leader and 32 bits 

6 R/W 1 

Hold First Key. If this bit is set true, then the frame data register (0x2125) will only be updated if 
KDVQ¶W�DOUHDG\�EHHQ�XSGDWHG��2QFH�XSGDWHG��WKH�IUDPH�GDWD�UHJLVWHU�ZLOO�QRW�EH�XSGDWHG�DJDLQ�
until it has been read. This bit can be used to guarantee the first TV remote code captured will 
not be overwritten by subsequent transmissions from a TV remote. 

NOTE: You must read the frame data register to clear an internal hold first flag if this bit is set. 

5-4 R/W 11 

Frame mask. These bits are used to qualify frames for capture. 

00: Capture all frames good or bad 

01: Capture only frames where data=~data. Ignore custom codes 

10: Capture only frames where custom_code = ~custom_code. Ignore data codes 

11: Capture only frames where (data=~data) and (custom_code = ~custom_code) 

3-2 R/W 0 

IRQ Selection and width measurement reset: 

00: IR Decoder done 

01: IR input rising or falling edge detected 

10: IR input falling edge detected 

11: IR rising edge detected 

1 R/W 0 IR Polarity. Polarity of the input signal (VD[0]) 

0 R/W 0 Set to 1 to reset the IR decoder. This is useful because the IR remote state machine thinks in 
terms of milliseconds and may take tens of milliseconds to return to idle by itself.  

 

$2B0)B,5B'(&B/'5B$&7,9(��/HDGHU�$FWLYH�FRQWURO����� �[�� 
This register controls the min/max Leader Active time window. For example, for NEC format, the Leader 
Active time is about 9mS. To identify a Leader Active time between 8.60 mS and 9.40 mS (assuming base 
resolution = 20uS), user FDQ�VHW�0D[�GXUDWLRQ� ��[�G���µG�����WR�UHSUHVHQW 9.40 mS, and set Min duration = 
�[�DH��µG�����WR�UHSUHVHQW������P6�� 
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Bit(s) R/W Default Description 

31-29 R 0 Unused 

28-16 R/W 0 0D[�GXUDWLRQ�RI�/HDGHU¶V�DFWLYH�SDUW 

15-13 R 0 Unused 

12-0 R/W 0 Min GXUDWLRQ�RI�/HDGHU¶V�DFWLYH�SDUW 

$2B0)B,5B'(&B/'5B,'/(��/HDGHU�,GOH�FRQWURO �[�� 

Bit(s) R/W Default Description 

31-29 R 0 Unused 

28-16 R/W 0 0D[�GXUDWLRQ�RI�/HDGHU¶V�LGOH�SDUW 

15-13 R 0 Unused 

12-0 R/W 0 0LQ�GXUDWLRQ�RI�/HDGHU¶V�LGOH�SDUW 

$2B0)B,5B'(&B/'5B5(3($7��5HSHDW�/HDGHU�,GOH�7LPH �[�� 

Bit(s) R/W Default Description 

31-26 R 0 Unused 

25-16 R/W 0 

0D[�GXUDWLRQ�RI�5HSHDW�&RGH¶V�/HDGHU� 

,Q�1(&IRUPDW��LW�GHILQHV�IRU�WKH�UHSHDW�OHDGHU¶V�LGOH�SDUW� 

,Q�7RVKLED�IRUPDW��LW�GHILQHV�IRU�WKH�UHSHDW�OHDGHU¶V�VHFRQG�LGOH�SDUW� 

�,Q�7RVKLED�IRUPDW��WKH�UHSHDW�OHDGHU¶V�ILUVW�LGOH�SDUW�KDV�WKH�VDPH�GXUDWLRQ�WLPH�DV�WKH�QRUPDO�
leader idle part.) 

15-10 R 0 Unused 

9-0 R/W 0 0LQ�GXUDWLRQ�RI�5HSHDW�&RGH¶V�Leader 

$2B0)B,5B'(&B%,7B� �[�� 

Bit(s) R/W Default Description 

31-26 R 0 Unused 
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25-16 R/W 0 

Max duration of Duration Setting Regiser 0.  

It defines max tining duration for: 

/RJLF´�´�IRU�1(&�7RVKLED�6RQ\�7KRPDV�IRUPDW� 

or 

Half trailer bit for RC6 format  

�5&�¶V�KDOI�WUDLOHU�ELW�W\SLFDOO\�������XV� 

or 

WLPH�RI�'XRNDQ�5&00��SSP�IRUPDW¶V�/RJLF�³��´ 

15-10 R 0 Unused 

9-0 R/W 0 Min duration of Duration Setting Regiser 0. 

$2B0)B,5B'(&B5(*� �[�� 

Bit(s) R/W Default Description 

31 R/W 0 Clock gating control just in case. Set 1 can force clock gating disabled. 

30-28 R/W 0 

Filter ctrl.  

Set the monitor timing for input filter, bigger value means longer monitor time.  

Value 0 = no filtering. 

27-25 R 0 Unused 

24-12 R/W 0 Max frame time. Max duration of one whole frame. 

11-0 R/W 0 

Base time parameter.  

Used to generate the timing resolution. 

Resolution = (base_time_paramter + 1) * (1/ Freq_sys_clk). 

For example, 

if Frequency of sys_clk is 1Mhz, and base_time_parameter=19, 

Then resolution = (19+1)*(1uS) = 20uS. 

$2B0)B,5B'(&B67$786 �[�� 

Bit(s) R/W Default Description 

31 R/W 0 

Frame data valid 1.  

�7KLV�ELW�LV�VHW�WR���ZKHQ�D�FDSWXUHG�IUDPH�LV�XSGDWHG�VWRUHG�LQWR�³)UDPH%RG\B�´�UHJLVWHU��$�
UHDG�RI�³)UDPH%RG\B�´�UHJLVWHU�ZLOO�FOHDU�7KLV�ELW��³)UDPH%RG\B�´�UHJLVWHU�LV�XVHG�WR�VWRUH�WKH�
over 32bit MSBs of the formats whose length is more than 32 bit )   

30 R/W 0 ELWB�BPDWFKBHQ��6HW�WR���WR�HQDEOH�WKH�FKHFN�RI�ZKHWKHU�ORJLF´�´�ELW�PDWFKHV�WLPLQJ�FRQILJXUH�
during the frame input process. 



S905Y2 Datasheet  12 I/O Interface 

08 (2021-10-25) Amlogic Ltd. Proprietary  1122 

Bit(s) R/W Default Description 

29-20 R/W 0 

Max Duration 1.  Max duration of Duration Setting Regiser 1. 

It defines max duration for: 

/RJLF´�´�IRU�1(&�7RVKLED�6RQ\�IRUPDW� 

or 

Whole trailer bit for RC6 format  

�5&�¶V�ZKROH�WUDLOHU�ELW�W\SLFDOO\��������XV� 

or 

WLPH�RI�'XRNDQ�5&00��SSP�IRUPDW¶V�/RJLF�³��´ 

19-10 R/W 0 Min Duration 1. Min duration of Duration Setting Regiser 1. 

9 R 0 irq_status. Appear as 1 if there is an interrupt. 

8 R 0 
ir_i_sync. IR remote serial input after synchronization.  

This is the level of the digital signal coming into the IR module for decoding. This is the same as 
reading the I/O pad level. 

7 R 0 Busy. When =1, means state machine is active.  

6-4 R 0 

Decoder_status ( for debug only ).  

000: OK 

001: last frame timed out 

010: leader time error (invalid IR signal) 

011: repeat error (repeat leader, but other IR transitions found). 

100: Invalid bit 

3-0 R 0 

Frame status.  

bit 3: Frame data valid  

�7KLV�ELW�LV�VHW�WR���ZKHQ�D�FDSWXUHG�IUDPH�LV�XSGDWHG�VWRUHG�LQWR�³)UDPH%RG\´�UHJLVWHU��$�UHDG�
RI�³)UDPH%RG\´�UHJLVWHU�ZLOO�FOHDU�7KLV�ELW�� 

If store and read occurs at the same time, This bit is set to 1 in common,  

%XW�LI�³+ROG�ILUVW´�LV�VHW�WR�WUXH�DQG�WKLV�YDOLG�%LW�LV�DOUHDG\����D�UHDG�FOHDU�WDNHV�SUHFHGDQFH�DQG�
This bit is clear to 0. )  

bit 2: data code error (data != ~data in IR bit stream) 

bit 1: custom code error (custom_code != ~custom_code in IR bit stream)                                              
bit 0: 1 = received frame is repeat key, 0 = received frame is normal key 

$2B0)B,5B'(&B5(*�� �[��� 

Bit(s) R/W Default Description 

31 R/W 0 Set to 1 to use faster timebase. . 

30 R/W 0 cntl_1us_eq_clk.  Just use sys_clk to relace 1uS tick.  
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Bit(s) R/W Default Description 

29 R/W 0 cntl_xtal3_eq_clk.  Just use sys_clk to relace 111ns tick. 

28-16 R 0 

Pulse Width Counter. It stores the internal counter of pulse width duration.  

Commonly used as time measurement when decode_mode is set to measure width mode 
(software decode). 

Time measurement starts at the last time the internal time counter was reset by the rising and/or 
falling edge of the IR signal. The selection of reset on rising and/or falling edge is determined by 
the IRQ Selection field (Bits 3-2 below) 

15 R/W 0 

Enable.   

1 = enable the state machine of IR decoder.   

0 = disable the state machine of IR decoder. 

14 R/W 0 

FQWOBXVHBV\VBFON��8VH�V\VBFON�IRU�WKH�WLPHEDVH��,W¶V�XVHIXO�ZKHQ�V\VBFON�DW�ORZ�IUHTXHQF\���VXFK�
as 32Khz ) and cannot create 1uS timebase tick. 

1 = use the system clock as timebase.  

0 = use the 1uS timebase tick as timebase.  

13-8 R/W 0 
bit_length minus 1. (N-1). 

8VHG�WR�VHW�WKH�YDOXH�RI�IUDPH�ERG\¶V�ELW�OHQJWK��IUDPH�ERG\�FRPPRQO\�LQFOXGHV�DGGUHVV�DQG�
data code part). If a format has 24 bit frame body, this value shall be set to 23. 

7 R/W 0 

Record_at_error.  

1= record the frame body and status forcibly, even if data/custom code error check enabled by 
frame_mask and relative error occurs. 

0 = if data/custom code error check enabled by frame_mask and relative error occurs, not 
record the frame body and status forcibly 

6 R/W 0 

Hold_first 

Used to hold the first captured frame data. If This bit is set to 1, then the 
³)UDPH%RG\�)UDPH%RG\B�´�UHJLVWHU�ZLOO�RQO\�EH�XSGDWHG�LI�KDVQ¶W�DOUHDG\�EHHQ�XSGDWHG��2QFH�
updated, the ³)UDPH%RG\�)UDPH%RG\B�´�UHJLVWHU�ZLOO�QRW�EH�XSGDWHG�DJDLQ�XQWLO�LW�KDV�EHHQ�
read. This bit can be used to guarantee the first TV remote code captured will not be overwritten 
by subsequent transmissions from a TV remote. 

127(��5HDG�WKH´)UDPH%RG\´�UHJLVWHU�FDQ�FOHDU�WKH�LQWHUQDO�³)UDPH�GDWD�YDOLG´�IODJ��DQG�UHDG�
WKH�³)UDPH%RG\B�´�UHJLVWHU�FDQ�FOHDU�WKH�³)UDPH�GDWD�YDOLG��´�IODJ� 

5-4 R/W 0 

Frame_mask. 

6RPH�IRUPDWV¶�ERG\�LQFOXGH�ELW-inversed data or custom/address code for error check. 

00 = ignore error check from either data or custom/address code 

01= check if data code matches its inverse values, ignore error check from custom/address 
code 

10= check if custom/address code matches its inverse values, ignore error check from data 
code 

11= check if data and custom codes match their inverse values 
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Bit(s) R/W Default Description 

3-2 R/W 0 

Irq_sel.  IRQ Selection and width measurement reset: 

00: IR Decoder done 

01: IR input rising or falling edge detected 

10: IR input falling edge detected 

11: IR rising edge detected 

1 R/W 0 IR input polarity selection. Used to adjust/invert the polarity of IR input waveform.  

0 R/W 0 
Decoder Reset. Set to 1 to reset the IR decoder. This is useful because the IR remote state 
machine thinks in terms of milliseconds and may take tens of milliseconds to return to idle by 
itself.  

$2B0)B,5B'(&B5(*�  �[�� 

Bit(s) R/W Default Description 

31-27 R 0 Unused  

26 R/W 0 

Width_low_enable.  Enable counter record of low pulse width duration.  

0 = do not force enable of width low counter record 

1 = force enable of width low counter record  

6RPH�,5�IRUPDWV¶�GHFRGLQJ�QHHG�WR�XVH�LQWHUQDO�ZLGWK�ORZ�FRXQWHU�UHFRUG��%\�GHIDXOW��WKe width 
low counter record is enabled automatically for related formats. This bit is used for enable 
forcibly just in case.  

%HVLGHV��LI�³OHDGHU�SOXV�VWRS�ELW´�PHWKRG�LV�HQDEOHG�IRU�UHSHDW�GHWHFWLRQ��7KLV�ELW�LV�DOVR�QHHG�WR�
be enabled. 

25 R/W 0 

Width_high_enable.  Enable counter record of high pulse width duration.  

0 = do not force enable of width high counter record 

1 = force enable of width high counter record  

6RPH�,5�IRUPDWV¶�GHFRGLQJ�QHHG�WR�XVH�LQWHUQDO�ZLGWK�KLJK�FRXQWHU�UHFRUG��%\�GHIDXOW��WKH�ZLGWK�
high counter record is enabled automatically for related formats. This bit is used for enable 
forcibly just in case.  

24 R/W 0 

(QDEOH�³OHDGHU�SOXV�VWRS�ELW´�PHthod for repeat detection. 

�� �³OHDGHU�SOXV�VWRS�ELW´�PHWKRG�GLVDEOHG� 

�� �³OHDGHU�SOXV�VWRS�ELW´�PHWKRG�HQDEOHG� 

Some IR formats use one normal frame's leader followed by a stop bit to represet repeat. There 
is no frame data in this kind repeat frame. 

To use this method,  

width_low_enable ( Bit 26 of 0x20 offset register) shall be set to 1, 

and max_duration_3 and min_duration_3 in 0x28 offset register shall be set to appropriate value 
for stop bit's timing duration. 

23-22 R 0 Unused  
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Bit(s) R/W Default Description 

21-16 R/W 0 

Repeat_Bit_index. 

These Bits are used for compare bit method to set the index of the bit that is used as repeat 
flag. The index value can be 0 to 63. 

Compare bit method is one of the methods for repeat detection . Some IR formats use one bit in 
frame to represet whether the frame is repeat.  

15 R/W 0 

Running_count_tick_mode. 

This bit is only valid when use_clock_to_counter Bit is 0. 

0 = use 100uS as increasing time unit of frame-to-frame counter 

1 = use 10uS as increasing time unit of frame-to-frame counter 

14 R/W 0 

Use_clock_to_counter.  

If This bit is set to 1, the running_count_tick_mode Bit is ignored. 

0 = do not use system clock as increasing time unit of frame-to-frame counter  

1 = use system clock as increasing time unit of frame-to-frame counter 

13 R/W 0 

Enable frame-to-frame time counter (running-counter).  

0 = frame-to-frame time counter disabled  

1 = frame-to-frame time counter enabled  

If enabled, the frame-to-frame counter increases every 100uS or 10uS until it reaches its max 
value(all Bits are 1) or it is reset. When it reaches its max value, it keeps the value until it is 
reset. When it is reset, it becomes zero and then begin increasing again. The counter can be 
reset even when it has not reached its max value. The increasing time unit can be 100uS or 
10uS or system clock frequency which is set by running_count_tick_mode and 
use_clock_to_counter settings.  

:KHQ�D�IUDPH¶V�GDWD�DUH�FDSXUHG�DQG�VWRUHG�LQWR�)UDPH%RG\�)UDPH%RG\B��UHJLVWHU��IUDPH-to-
frame counter is reset to zero. After reset to zero, the frame-to-frame counter will begin 
increasing again, until it reaches its max value or it is reset. 

For repeat frame detection, users can use hardware detection by enabling compare frame or 
compare bit method,  or users can read frame-to-frame counter to let software to make the 
decision. 

12 R/W 0 

Enable repeat time check for repeat detection. This bit is valid only when compare frame 
method or compare Bit method is enabled.  

0 = repeat time check disabled  

1 = repeat time check enabled  

When repeat frame detection is enabled by enabling compare frame or compare Bit method, the 
frame time interval may need to be checked in order to decide whether the frames are repeat 
(key pressed without release) or not. 

You can configure the repeat_time_max value by setting 0x38 offset register. 

If frame interval iV�VPDOOHU�WKDQ�WKH�³UHSHDW�WLPH�PD[´��LW�PD\�FRQVLGHUHG�DV�UHSHDW� 

,I�IUDPH�LQWHUYDO�LV�ELJJHU�WKDQ�WKH�³UHSHDW�WLPH�PD[´��LW�LV�FRQVLGHUHG�DV�QRW�UHSHDW� 
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Bit(s) R/W Default Description 

11 R/W 0 

Enable compare frame method for repeat detection. 

0 = compare frame method disabled  

1 = compare frame method enabled  

Some IR formats transer the same data frame as repeat frame when the key is kept pressed 
without release. For repeat detection, compare frame method can be used.  

If a new frame and the old received frame are the same  

and the repeat time is under the limit( frame-to-frame time counter value is smaller than the 
repeat_time_max ),  

the status register's frame_status0 is set to 1 automatically as repeat detected flag. 

You can configure the repeat_time_max value by setting 0x38 offset register. 

10 R/W 0 

Enable compare Bit method for repeat detection. 

0 = compare Bit method disabled  

1 = compare Bit method enabled  

Some IR formats use only one bit to represet whether the frame is repeat. You can compare 
only one bit instead of compare the whole frame for repeat detection. If compare frame method 
is enabled, then This bit is ignored. 

9 R/W 0 

Disable read-clear of FrameBody/FrameBody_1. 

0 = read-clear enabled  

1 = read-clear disabled  

FrameBody/FrameBody_1 registers are read-cleared in default. When these register are read, 
they are cleared to zero. This bit is used to disable this read-clear feature.  

( FrameBody/FrameBody_1 registers are used to store captured frame data ).  

8 R/W 0 

input stream bit order. 

0 = LSB first mode (first bit in input stream is considered as LSB) 

1= MSB first mode (first bit in input stream is considered as MSB) 

Note:  

Commonly the following formats shall set 1 to enable MSB first mode ( unless you insist on 
LSBfirst mode for your specified use):  

RC5, RC5 extend, RC6, RCMM, Duokan, Comcast 

7:4 R 0 Unused 
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Bit(s) R/W Default Description 

3:0 R/W 0 

Decode_mode.(format selection)  

0x0 =NEC 

0x1= skip leader (just Bits, without leader) 

0x2=General time measurement (measure width, software decode) 

0x3=MITSUBISHI 

0x4=Thomson   

0x5=Toshiba 

0x6=Sony SIRC 

0x7=RC5 

0x8=Reserved 

0x9=RC6 

0xA=RCMM 

0xB=Duokan 

0xC=Reserved 

0xD=Reserved 

0xE=Comcast 

0xF=Sanyo 

$2B0)B,5B'(&B'85$71�  �[�� 

Bit(s) R/W Default Description 

31-26 R 0 Unused  

25-16 R/W 0 

Max duration of Duration Setting Regiser 2.  

It defines max duration for: 

Half bit for RC5/6 format  

(RC5 typically 888.89us for half bit, RC6 typically 444.44us) 

or 

WLPH�RI�'XRNDQ�5&00��SSP�IRUPDW¶V�/RJLF�³��´ 

or 

WLPH�RI�&RPFDVW���SSP¶V�EDVH�GXUDWLRQ� 

15-10 R 0 Unused 

9-0 R/W 0 Min duration of Duration Setting Regiser 2. 

$2B0)B,5B'(&B'85$71� �[�D 

Bit(s) R/W Default Description 

31-26 R 0 Unused 
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25-16 R/W 0 

Max duration of Duration Setting Regiser 3.  

It defines max duration for: 

Whole bit for RC5/6 format  

(RC5 typically 1777.78us for whole bit, RC6 typically 888.89us) 

or 

WLPH�RI�'XRNDQ�5&00��SSP�IRUPDW¶V�/RJLF�³��´ 

or 

time of &RPFDVW���SSP¶V�RIIVHW�GXUDWLRQ 

15-10 R 0 Unused 

9-0 R/W 0 Min duration of Duration Setting Regiser 3. 

 

$2B0)B,5B'(&B)5$0(��)UDPH�%RG\���)UDPH�'DWD��/6%���%LW��� �[�E������� 
Note: New keys will be ignored until FrameBody register is read if the hold first key Bit is set in the decode 
control register.  Reading this register resets an internal frame data valid flag. 

Bit(s) R/W Default Description 

31-0 R 0 32 bit Read-Only register stores frame body (LSB 32 bit) captured from IR remote data flow, 
commonly includes custom/address code and data code. 

 

$2B0)B,5B'(&B)5$0(��)UDPH�%RG\�����)UDPH�'DWD��06%���%LW��� ��[�E 
Note: New keys will be ignored until FrameBody register is read if the hold first key Bit is set in the decode 
control register.  Reading this register resets an internal frame data valid flag. 

Bit(s) R/W Default Description 

31-0 R 0 Stores frame body excess 32 bit range. (MSB 32 bit) 

$2B0)B,5B'(&B67$786B�� �[�F 

Bit(s) R/W Default Description 

31-20 R 0 Unused 

19-0 R 0 Stores the last frame-to-frame counter value before the last counter reset caused by the last 
frame data record/update. 

$2B0)B,5B'(&B67$786B� �[�G 

Bit(s) R/W Default Description 

31-20 R 0 Unused  

19-0 R 0 Stores the value of the frame-to-frame counter which is running currently.  
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12.6 Pulse-Width Modulation 
12.6.1 Overview 
The chip has 5 PWM modules that can be connected to various digital I/O pins, among which 3 are in EE 
domain and 2 is in AO domain. Each PWM is driven by a programmable divider driven by a 4:1 clock 
selector.  The PWM signal is generated using two 16-bit counters. One is the High and Low counter, which 
is individually programmable with values between 1 and 65535.  Using a combination of the divided clock 
(divide by N) and the HIGH and LOW counters, a wide number of PWM configurations are possible. The 
other is delta-sigma couter,  generate 18-bit sigma, the PWM-out is the highest sigma. The PWM outputs vs 
counters are also illustrate below. 

)LJXUH������3:0�%ORFN�'LDJUDP 

 
)LJXUH������+LJK�/RZ�FRXQWHU 
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)LJXUH������'HOWD�VLJPD�FRQWHU��GHOWD� ������	�GHOWD� ������ 

 
PWM 2 timer mode is illustrated as following: 

)LJXUH���������WLPHU�PRGH 

 

 
12.6.2 Register Description 
Each PWM module contains two PWM generators call A and B and controlled by the following registers.  
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)RU�3:0�PRGXOHV�LQ�((�GRPDLQ��WKH�HDFK�UHJLVWHU¶V�ILQDO�DGGUHVV� �[IIG����� + offset*4 

3:0B3:0B$��[�F�� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_A_HIGH: This sets the high time (in clock counts) for the PWM_A generator output 

15-0 R/W 0 PWM_A_LOW: This sets the high time (in clock counts) for the PWM_A generator output 

3:0B3:0B%��[�F�� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_B_HIGH: This sets the high time (in clock counts) for the PWM_B generator output 

15-0 R/W 0 PWM_B_LOW: This sets the high time (in clock counts) for the PWM_B generator output 

3:0B0,6&B5(*B$%��[�F�� 

Bit(s) R/W Default Description 

31 R/W 0 
pwm_B_hiz  

when hiz mode, pwm_o will connect to pad_oe, then pad_o will equal this bit 

30 R/W 0 
pwm_A_hiz  

when hiz mode, pwm_o will connect to pad_oe, then pad_o will equal this bit 

29 R/W 0 pwm_B_constant_en 

28 R/W 0 pwm_A_constant_en 

27 R/W 0 pwm_B_inv_en 

26 R/W 0 pwm_A_inv_en 

25 R/W 0 cntl_pwm_a2_en 

24 R/W 0 cntl_pwm_b2_en 

23 R/W 0 PWM_B_CLK_EN: Set this bit to 1 to enable PWM B clock 

22-16 R/W 0 PWM_B_CLK_DIV: Selects the divider (N+1) for the PWM B clock. See the clock tress 
document 

15 R/W 0 PWM_A_CLK_EN: Set this bit to 1 to enable PWM A clock 

14-8 R/W 0 PWM_A_CLK_DIV: Selects the divider (N+1) for the PWM A clock. See the clock tress 
document 

7-6 R/W 0 PWM_B_CLK_SEL: Select the clock for the PWM B. See the clock tress document 

5-4 R/W 0 PWM_A_CLK_SEL: Select the clock for the PWM A. See the clock tress document 
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Bit(s) R/W Default Description 

3 R/W 0 
DS_B_EN: This bit is only valid if PWM_B_EN is 0: if this bit is set to 1, then the PWM_B output 
is configured to generate a delta sigma output based on the settings in the register below. If this 
bit is set to 0, then the PWM_B output is set low. 

2 R/W 0 
DS_A_EN: This bit is only valid if PWM_A_EN is 0: if this bit is set to 1, then the PWM_A output 
is configured to generate a delta sigma output based on the settings in the register below. If this 
bit is set to 0, then the PWM_A output is set low. 

1 R/W 0 
PWM_B_EN: If this bit is set to 1, then the PWM_B output is configured to generate a PWM 
output based on the register above. If this bit is 0, then the PWM_B output is controlled by 
DS_B_EN above. 

0 R/W 0 
PWM_A_EN: If this bit is set to 1, then the PWM_A output is configured to generate a PWM 
output based on the register above. If this bit is 0, then the PWM_A output is controlled by 
DS_A_EN above. 

'6B$B%��[�F�� 

Bit(s) R/W Default Description 

31-15 R/W 0 DS_B_VAL: This value represents the delta sigma setting for channel B (PWM_B) 

15-0 R/W 0 DS_A_VAL: This value represents the delta sigma setting for channel A (PWM_A) 

3:0B7,0(B$%���[�F�� 

Bit(s) R/W Default Description 

31-24 R/W 0 A_timer1 

23:16 R/W 0 A_timer2 

15:8 R/W 0 B_timer1 

7:0 R/W 0 B_timer2 

3:0B$���[�F�� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_A2_HIGH: This sets the high time (in clock counts) for the PWM_A2 generator output 

15-0 R/W 0 PWM_A2_LOW: This sets the high time (in clock counts) for the PWM_A2 generator output 

3:0B%���[�F�� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_B2_HIGH: This sets the high time (in clock counts) for the PWM_B2 generator output 

15-0 R/W 0 PWM_B2_LOW: This sets the high time (in clock counts) for the PWM_B2 generator output 
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3:0B%/,1.B$%��[�F�� 

Bit(s) R/W Default Description 

31-10 R 0 Reserved 

9 R/W 0 blink enable for pwm B 

8 R/W 0 blink enable for pwm A 

7-4 R/W 0 blink times for pwm B 

3-0 R/W 0 blink times for pwm A 

3:0B3:0B&B'� �[����a�[���� 
See the registers for PWM A/B 

3:0B3:0B(B)� �[����a�[���� 
See the registers for PWM A/B  

$2�3:0¶�FORFN�VRXUFHV�DUH�[WDO��FON����IFONBGLY���IFONBGLY�� 

)RU�WKH�IROORZLQJ�UHJLVWHU��HDFK�UHJLVWHU¶V�ILQDO�DGGUHVV� 0xFF807000 + offset*4 

$2B3:0B3:0B$��3:0B$B'87<B&<&/( �[� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_A_HIGH: This sets the high time (in clock counts) for the PWM_A generator output 

15-0 R/W 0 PWM_A_LOW: This sets the high time (in clock counts) for the PWM_A generator output 

$2B3:0B3:0B%��3:0B%B'87<B&<&/( �[� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_B_HIGH: This sets the high time (in clock counts) for the PWM_B generator output 

15-0 R/W 0 PWM_B_LOW: This sets the high time (in clock counts) for the PWM_B generator output 

$2B3:0B0,6&B5(*B$%� �[� 

Bit(s) R/W Default Description 

31 R/W 0 
pwm_B_hiz  

when hiz mode, pwm_o will connect to pad_oe, then pad_o will equal this bit 

30 R/W 0 
pwm_A_hiz  

when hiz mode, pwm_o will connect to pad_oe, then pad_o will equal this bit 

29 R/W 0 
pwm_B_constant_en 

set this bit to 1, then pwm can support 0%(100%) duty output 
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Bit(s) R/W Default Description 

28 R/W 0 
pwm_A_constant_en 

set this bit to 1, then pwm can support 0%(100%) duty output 

27 R/W 0 
pwm_B_inv_en 

set this bit to 1, pwm output is inverted 

26 R/W 0 
pwm_A_inv_en 

set this bit to 1, pwm output is inverted 

25 R/W 0 Pwm_a2_en 

24 R/W 0 Pwm_b2_en 

23 R/W 0 PWM_B_CLK_EN: Set this bit to 1 to enable PWM B clock 

22-16 R/W 0 PWM_B_CLK_DIV: Selects the divider (N+1) for the PWM B clock. See the clock tress 
document 

15 R/W 0 PWM_A_CLK_EN: Set this bit to 1 to enable PWM A clock 

14-8 R/W 0 PWM_A_CLK_DIV: Selects the divider (N+1) for the PWM A clock. See the clock tress 
document 

7-6 R/W 0 PWM_B_CLK_SEL: Select the clock for the PWM B. See the clock tress document 

5-4 R/W 0 PWM_A_CLK_SEL: Select the clock for the PWM A. See the clock tress document 

3 R/W 0 
DS_B_EN: This bit is only valid if PWM_B_EN is 0: if this bit is set to 1, then the PWM_B output 
is configured to generate a delta sigma output based on the settings in the register below. If this 
bit is set to 0, then the PWM_B output is set low. 

2 R/W 0 
DS_A_EN: This bit is only valid if PWM_A_EN is 0: if this bit is set to 1, then the PWM_A output 
is configured to generate a delta sigma output based on the settings in the register below. If this 
bit is set to 0, then the PWM_A output is set low. 

1 R/W 0 
PWM_B_EN: If this bit is set to 1, then the PWM_B output is configured to generate a PWM 
output based on the register above. If this bit is 0, then the PWM_B output is controlled by 
DS_B_EN above. 

0 R/W 0 
PWM_A_EN: If this bit is set to 1, then the PWM_A output is configured to generate a PWM 
output based on the register above. If this bit is 0, then the PWM_A output is controlled by 
DS_A_EN above. 

$2B3:0B'(/7$B6,*0$B$% �[� 

Bit(s) R/W Default Description 

31-15 R/W 0 DS_B_VAL: This value represents the delta sigma setting for channel B (PWM_B) 

15-0 R/W 0 DS_A_VAL: This value represents the delta sigma setting for channel A (PWM_A) 
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$2B3:0B7,0(B$% �[� 

Bit(s) R/W Default Description 

31-24 R/W 0 A1_timer 

23:16 R/W 0 A2_timer 

15:8 R/W 0 B1_timer 

7:0 R/W 0 B2_timer 

$2B3:0B$� �[� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_A2_HIGH: This sets the high time (in clock counts) for the PWM_A2 generator output 

15-0 R/W 0 PWM_A2_LOW: This sets the high time (in clock counts) for the PWM_A2 generator output 

$2B3:0B%� �[� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_B2_HIGH: This sets the high time (in clock counts) for the PWM_B2 generator output 

15-0 R/W 0 PWM_B2_LOW: This sets the high time (in clock counts) for the PWM_B2 generator output 

$2B3:0B%/,1.B$% �[� 

Bit(s) R/W Default Description 

31-10 R 0 Reserved 

9 R/W 0 blink enable for pwm B 

8 R/W 0 blink enable for pwm A 

7-4 R/W 0 blink times for pwm B 

3-0 R/W 0 blink times for pwm A 

 

)RU�WKH�IROORZLQJ�UHJLVWHU��HDFK�UHJLVWHU¶V�ILQDO�DGGUHVV  0xFF802000 + offset * 4 

$2B3:0B3:0B&��3:0B&B'87<B&<&/( �[� 
This is a new module to Nike. It replaces the older delta sigma (PWM like) generator in the HIU. This module 
allows the software to select either a PWM or delta-sigma output using the same module. There are two 
outputs: PWM_C and PWM_D. Either of these can be programmed to be PWM outputs or delta sigma 
outputs. 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_C_HIGH: This sets the high time (in clock counts) for the PWM_C generator output 
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Bit(s) R/W Default Description 

15-0 R/W 0 PWM_C_LOW: This sets the high time (in clock counts) for the PWM_C generator output 

$2B3:0B3:0B'��3:0B'B'87<B&<&/( �[� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_D_HIGH: This sets the high time (in clock counts) for the PWM_D generator output 

15-0 R/W 0 PWM_D_LOW: This sets the high time (in clock counts) for the PWM_Dgenerator output 

$2B3:0B0,6&B5(*B&'� �[� 

Bit(s) R/W Default Description 

31 R/W 0 
pwm_D_hiz  

when hiz mode, pwm_o will connect to pad_oe, then pad_o will equal this bit 

30 R/W 0 
pwm_C_hiz  

when hiz mode, pwm_o will connect to pad_oe, then pad_o will equal this bit 

29 R/W 0 
pwm_D_constant_en 

set this bit to 1, then pwm can support 0%(100%) duty output 

28 R/W 0 
pwm_C_constant_en 

set this bit to 1, then pwm can support 0%(100%) duty output 

27 R/W 0 
pwm_D_inv_en 

set this bit to 1, pwm output is inverted 

26 R/W 0 
pwm_C_inv_en 

set this bit to 1, pwm output is inverted 

25 R/W 0 Pwm_C2_en 

24 R/W 0 Pwm_D2_en 

23 R/W 0 PWM_D_CLK_EN: Set this bit to 1 to enable PWM Dclock 

22-16 R/W 0 PWM_D_CLK_DIV: Selects the divider (N+1) for the PWM Dclock. See the clock tress 
document 

15 R/W 0 PWM_C_CLK_EN: Set this bit to 1 to enable PWM C clock 

14-8 R/W 0 PWM_C_CLK_DIV: Selects the divider (N+1) for the PWM C clock. See the clock tress 
document 

7-6 R/W 0 PWM_D_CLK_SEL: Select the clock for the PWM D. See the clock tress document 

5-4 R/W 0 PWM_C_CLK_SEL: Select the clock for the PWM C. See the clock tress document 
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Bit(s) R/W Default Description 

3 R/W 0 
DS_D_EN: This bit is only valid if PWM_D_EN is 0: if this bit is set to 1, then the PWM_D output 
is configured to generate a delta sigma output based on the settings in the register below. If this 
bit is set to 0, then the PWM_D output is set low. 

2 R/W 0 
DS_C_EN: This bit is only valid if PWM_C_EN is 0: if this bit is set to 1, then the PWM_C output 
is configured to generate a delta sigma output based on the settings in the register below. If this 
bit is set to 0, then the PWM_C output is set low. 

1 R/W 0 
PWM_D_EN: If this bit is set to 1, then the PWM_D output is configured to generate a PWM 
output based on the register above. If this bit is 0, then the PWM_D output is controlled by 
DS_D_EN above. 

0 R/W 0 
PWM_C_EN: If this bit is set to 1, then the PWM_C output is configured to generate a PWM 
output based on the register above. If this bit is 0, then the PWM_C output is controlled by 
DS_C_EN above. 

$2B3:0B'(/7$B6,*0$B&' �[� 

Bit(s) R/W Default Description 

31-15 R/W 0 DS_D_VAL: This value represents the delta sigma setting for channel D (PWM_D) 

15-0 R/W 0 DS_C_VAL: This value represents the delta sigma setting for channel C (PWM_C) 

$2B3:0B7,0(B&' �[� 

Bit(s) R/W Default Description 

31-24 R/W 0 C1_timer 

23:16 R/W 0 C2_timer 

15:8 R/W 0 D1_timer 

7:0 R/W 0 D2_timer 

$2B3:0B&� �[� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_C2_HIGH: This sets the high time (in clock counts) for the PWM_C generator output 

15-0 R/W 0 PWM_C2_LOW: This sets the high time (in clock counts) for the PWM_C generator output 

$2B3:0B'� �[� 

Bit(s) R/W Default Description 

31-15 R/W 0 PWM_D2_HIGH: This sets the high time (in clock counts) for the PWM_D generator output 

15-0 R/W 0 PWM_D2_LOW: This sets the high time (in clock counts) for the PWM_D generator output 
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$2B3:0B%/,1.B&' �[� 

Bit(s) R/W Default Description 

31-10 R 0 Reserved 

9 R/W 0 blink enable for pwm D 

8 R/W 0 blink enable for pwm C 

7-4 R/W 0 blink times for pwm D 

3-0 R/W 0 blink times for pwm C 
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12.7 SAR ADC 
12.7.1 Overview 
This SAR ADC is a general purpose ADC for measuring analog signals. The module can make RAW ADC 
measurements or average a number of measurements to introduce filtering.  The SAR ADC is a single block 
so an analog mux is placed in front to allow multiple different measurements to be made sequentially.  
Timing of the samples, and delays between muxing are all programmable as is the averaging to be applied 
to the SAR ADC. 

12.7.2 Register Description 
Each register final address = 0xff809000 + offset * 4 

6$5B$'&B5(*���&RQWURO�5HJLVWHU��� �[�� 

Bit(s) R/W Default Description 

31 R 0 PANEL DETECT level. 

30 R/W 0 DELTA_BUSY: If This bit is 1, then it indicates the delta processing engine is busy 

29 R/W 0 AVG_BUSY: If This bit is 1, then it indicates the averaging engine is busy 

28 R/W 0 SAMPLE_BUSY: If This bit is 1, then it indicates the sampling engine is busy 

27 R/W 0 FIFO_FULL: 

26 R/W 0 FIFO_EMPTY: 

25-21 R/W 4 FIFO_COUNT: Current count of samples in the acquisition FIFO 

20-19 R/W 0 ADC_BIAS_CTRL 

18-16 R/W 0 CURR_CHAN_ID: These Bits represent the current channel (0..7) that is being sampled. 

15 R/W 0 ADC_TEMP_SEN_SEL 

14 R/W 0 
SAMPLING_STOP: This bit can be used to cleanly stop the sampling process in the event that 
continuous sampling is enabled. To stop sampling, simply set This bit and wait for all processing 
modules to no longer indicate that they are busy. 

13-12 R/W 0 CHAN_DELTA_EN:  There are two Bits corresponding to Channels 0 and 1. Channel 0 and 
channel 1 can be individually enabled to take advantage of the delta processing module. 

11 R/W 0 Unused 

10 R/W 0 DETECT_IRQ_POL: This bit sets the polarity of the detect signal. The detect signal is used 
during X/Y panel applications to detect if the panel is touched 

9 R/W 0 DETECT_IRQ_EN: If This bit is set to 1, then an interrupt will be generated if the DETECT 
signal is low/high. The polarity is set in the bit above. 

8-4 R/W 0 FIFO_CNT_IRQ: When the FIFO contains N samples, then generate an interrupt (if bit 3 is set 
below). 


