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8 GHz 16-BIT FRACTIONAL-N PLL

Table 14. Reg 03h Reference Path Register
Bit Type Name Default Description

13:0 r/W
rfp_div_ratio
also referred to as ‘r’

1

Divides the crystal input by this number ‘r’ if
rfp_div_en=1 and rfp_div_select = 1
rfp_div_ratio = 0 not allowed
2<=div_ratio<=2^14
see Figure 4

14 r/W rfp_div_select 0
1 = reference divider enabled
0 = bypass ref divider
see Figure 4

15 r/W rfp_auto_refdiv_sel_en 1

1 = auto ref divider enable or bypass is automatic
if rfp_div_ratio = 1, bypass divider
if rfp_div_bypass ~=1 use divider
see Figure 4

16 r/W rfp_buf_sin_sel 0
Selects sine wave reference for normal operation
see  Figure 4

Table 15. Reg 04h Prescaler Duty Cycle Register
Bit Type Name Default Description

0 r/W vcop_dutycycmode 0
Extends the low time from 15 to 47 Vco cycles
for large divide ratios.  Program 0

Table 16. Reg 05h Phase Freq Detector Register (pfd)
Bit Type Name Default Description

0 r/W pfd_phase_sel 0

inverts PFD Polarity
0 = Passive Filter +ve slope Vco
1 = Passive Filter -ve slope Vco
1 = active inverting filter, +ve slope Vco
0 = active inverting filter, -ve slope Vco

1 r/W pfd_upout_en 1
allows masking of the up outputs between PFD
and cP

2 r/W pfd_dnout_en 1
allows masking of the dn outputs between PFD
and cP

Table 17. Reg 06h Phase Freq Detector Delay Register
Bit Type Name Default Description

2:0 r/W pfd_del_sel 2h Delay line setpoint to PFD   Program 001

Table 18. Reg 07h Charge Pump UP/DN Control Register
Bit Type Name Default Description

4:0 r/W cp_UPcurrent_sel 10h
Sets charge-Pump Up gain, 125ua lsb, binary,
4ma max.  Program as needed

9:5 r/W cp_Dncurrent_sel 10h
Sets charge-Pump Dn gain, 125ua lsb, binary,
4ma max.  Program as needed
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8 GHz 16-BIT FRACTIONAL-N PLL

Table 19. Reg 08h Charge Pump Trim & Offset Register
Bit Type Name Default Description

3:0 r/W cp_UPtrim_sel 0
trim Up gain, 14.3ua lsb, binary, 100ua max  
Program 0

7:4 r/W cp_Dntrim_sel 0
trim Dn gain, 14.3ua lsb, binary, 100ua max  
Program 0

11:8 r/W cp_UPoffset_sel 4h
Up offset leakage current, 28.7ua lsb, binary,
430ua max  Program as needed.  See charge 
Pump Phase offset

15:12 r/W cp_Dnoffset_sel 0
Dn offset leakage current, 28.7ua , binary, 
430uamax  Program as needed.  See charge 
Pump Phase offset

17:16 r/W cp_amp_bias_sel 2h
charge Pump Dummy Branch op amp bias
selection, 100ua  Program 10

Table 20. Reg 09h Charge Pump EN Register
Bit Type Name Default Description

0 r/W cp_pull_updn_en 0 Enables cP UP/Down control reg09

1 r/W cp_pull_dn_upb 0
0 - Forces charge Pump Up when reg09[0]=1
1 - Forces charge Pump Dn when reg09[0]=1

Table 21. Reg 0Ah Reserved
Bit Type Name Default Description

23:0 r/W reserved 304h reserved

Table 22. Reg 0Bh Reserved
Bit Type Name Default Description

23:0 r/W reserved 0 reserved

Table 23. Reg 0Ch Reserved
Bit Type Name Default Description

23:0 r/W reserved 100h reserved

Table 24. Reg 0Dh Reserved
Bit Type Name Default Description

23:0 r/W reserved 20h reserved
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8 GHz 16-BIT FRACTIONAL-N PLL

Table 25. Reg 0Eh Reserved
Bit Type Name Default Description

23:0 r/W reserved 0 reserved

Table 26. Reg 0Fh Integer Division Register
Bit Type Name Default Description

15:0 r/W dsm_intg c8
unsigned integer portion of Vco divider value,

also known as NINT

Table 27. Reg 10h Fractional Division Register
Bit Type Name Default Description

23:0 r/W dsm_frac 0
unsigned fractional portion of Vco divider also 

known as NFRAC

Table 28. Reg 11h Seed Register
Bit Type Name Default Description

23:0 r/W dsm_seed 0

Unsigned seed value for Δ∑ modulator
Sets the start phase of the modulator.  Use a 
random, non-repeating number for best results 
(examples: 3a1953h, DEaDBEh, 50894ch)
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8 GHz 16-BIT FRACTIONAL-N PLL

Table 29. Reg 12h Delta Sigma Modulator Register
Bit Type Name Default Description

0 r/W dsm_ref_clk_select 0 use reference instead of divider  Program 0

1 r/W dsm_invert_clk_sd3 1 invert Δ∑ clk

2 r/W dsm_invert_clk_rph 0 inverts the ref clock phase

3 r/W dsm_integer_mode 0

1- enables integer Mode, bypasses the Δ∑ 
modulator, leaves it running
see also dsm_rstb reg01h<13> to disable the
modulator

4 r/W reserved 0

5 r/W reserved 0

6 r/W dsm_xref_sin_select 0
when xref is selected specifies that the sine 
source is used

7 r/W dsm_autoseed 1
automatic seed load when changing the frac 
part, uses value in seed

9:8 r/W dsm_order 2

Delta-Sigma Modulator configuration:
00-1st order 01-2nd order 10-3rd order Feedback 
11-3rd order Feedforward
Use either 10 or 11.  For Sweeper operation use 
11 only.
Do not use 1st or 2nd order (for test only)

13:10 r/W dsm_quant_max 3h
max value allowed out of Δ∑ modulator quantizer
limits are +7 to -8, typ ±3 or ±4  Program 3h

17:14 r/W dsm_quant_min ch
min value allowed out of Δ∑ modulator quantizer
limits are +7 to -8, typ ±3 or ±4  Program ch

Table 30. Reg 14h CW Sweep Control Register
the maximum sweep range is limited to 255 x Fxtal/r. Delta-Sigma Modulator mode should be Feed 

Forward when using Sweep feature (register 12h Bits [9:8] = 11.
Bit Type Name Default Description

0 r/W clear_ovf_undf 0 asynchronous clear for ovf/undf flags

1 r/W ramp_enable 0
ramp En/rstb
1= enables the cW ramp Function

2 r/W ramp_trigg 0
Write always triggers ramps if bit <2> = 0, if bit 
<2> = 1, ramp will not trigger, bit <2> must be 
reset to 0 first

3 r/W ramp_repeat_en 0
ramp repeat Seq enable
1= enables autotrigger of ramps
0 = ramp_trigg starts each ramp

4 r/W ramp_startdir_dn 0
ramp start direction
1= Start with ramp Down
0= Start with ramp Up

5 r/W ramp_trig_ext_en 0 Enable hardware trigger on GPo3 pin

6 r/W ramp_singlestep 0
ramp single step, advances the ramp to the next
step, and holds frequency

7 r/W ramp_singledir 0
ramps in one direction only with hop to start at
end of ramp
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8 GHz 16-BIT FRACTIONAL-N PLL

Table 31. Reg 15h CW Sweep Ramp Step Register
the maximum sweep range is limited to 255 x Fxtal/r. Delta-Sigma Modulator mode should be Feed 

Forward when using Sweep feature (register 12h Bits [9:8] = 11.
Bit Type Name Default Description

23:0 r/W ramp_step 800h ramp Step size

Table 32. Reg 16h CW Sweep Ramp Step Number Register
the maximum sweep range is limited to 255 x Fxtal/r. Delta-Sigma Modulator mode should be Feed 

Forward when using Sweep feature (register 12h Bits [9:8] = 11.
Bit Type Name Default Description

23:0 r/W ramp_steps_number 800h ramp number of steps in ramp

Table 33. Reg 17h CW Sweep Dwell Time Register
Bit Type Name Default Description

23:0 r/W ramp_dwell_time 800h
ramp number of cycles to hold at top/bottom
in repeat mode
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8 GHz 16-BIT FRACTIONAL-N PLL

Table 34. Reg 18h Auxiliary Oscillator Register 1
Bit Type Name Default Description

1:0 r/W dsmclk_auxclk_insel 0

Selects the input clk for auxclk  Program 0
0:vcodiv
1:xrefsq or sin
2:refdiv
3:ring oscillator from mono, est 300 MHz to     
   1 GHz

3:2 r/W dsmclk_auxclk_modesel 0

Program 0
0: bypass-no delay
1: pass through w/ delay
2: ring-out constant
3: ring-out seeded/gated

6:4 r/W dsmclk_auxclk_divsel 2

divider selection auxclk value divby  Program 
010

000 
001
010
011
100
101
110
111

1
2
4
6
8
10
12
14

7 r/W dsmclk_auxclk_sel 1
selects auxclk (if=1) as natural reference clk 
input of sigma delta  Program 1

8 r/W dsmclk_auxmod_lfsr_en 0
enables 10-bit lfsr inside the delay modulator
(clocked by auxclk or auxclkb)  Program 0

9 r/W dsmclk_auxmod_accum_en 0
enables 8-bit accumulator inside the delay 
modulator (clocked by auxclk or auxclkb)  
Program 0

11:10 r/W dsmclk_auxmod_mode 0

delay modulation mode  Program 0
0: auxmod_lodly_in passthrough
1: accumulator based square-wave
2: lfsr (lo-amp)
3: lfsr (hi-amp)

19:12 r/W dsmclk_auxmod_fracstep 0
step-size of accumulator (changes square-wave
value once it wraps through 256)  Program 0

22:20 r/W dsmclk_auxmod_lodly 0
value of delay-element (when auxmod_mode=0)
or low value used during sq-wave modulation  
Program 0

Table 35. Reg 19h Auxiliary Oscillator Register 2
Bit Type Name Default Description

2:0 r/W dsmclk_auxmod_hidly 7
hi value of delay element during sq-wave 
modulation  Program 7h

3 r/W dsmclk_auxmod_clkinv 1
optionally inverts auxclk as used by the 
modulator  Program 1

4 r/W dsmclk_auxmod_clkwring 0 select LKD ringosc to clock the LFSr  Program 0
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8 GHz 16-BIT FRACTIONAL-N PLL

Table 36. Reg 1Ah Lock Detect Register
Bit Type Name Default Description

9:0 r/W lkd_wincnt_max 40h
threshold count in the timer window to declare
lock (reference cycles)

10 r/W lkd_win_asym_enable 0
Enables asymmetric lock detect window (nominal
10nsec)

11 r/W lkd_win_asym_up_select 0 Sets polarity of the window

12 r/W lkd_to_sdo_automux_en 1
Muxes the lkd output signal to SDo when SDo is
not being used for Main Serial Port Data outputs
(read operation)

13 r/W lkd_to_sdo_always 0
Muxes the lkd output signal to SDo always, not
possible to do Main Serial Port read in this state

14 r/W lkd_ringosc_mono_select 0
1 select ringosc based oneshot for lock detect
window
0 selects analog based oneshot

16:15 r/W lkd_ringosc_cfg 0 “00” fastest “11” slowest

18:17 r/W lkd_monost_duration 0 “00” shortest “11” longest

19 r/W lkd_ringosc_testmode 0 enables the ring osc by itself for testing
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8 GHz 16-BIT FRACTIONAL-N PLL

Table 37. Reg 1Bh GPO Control Register
Bit Type Name Default Description

3:0 r/W

gpo_sel 0000 Selects data to be driven on GPo ports

gpo_sel<3:0> = 0000
GPo3 <=gposel_0_data<2>
GPo2 <= gposel_0_data<1>
GPo1 <= gposel_0_data<0>

gpo_sel<3:0> = 0001
GPo3 <= xref_clk_in
GPo2 <= ref_clk_in
GPo1 <= vco_div_clkin

gpo_sel<3:0> = 0010
GP03 <= pfd_up_in
GP02 <= pfd_dn_in
GP01 <= LKD_monost_window

gpo_sel<3:0> = 0011

GP03 <= pfd_sat_ref_in
GP02 <= pfd_sat_vco_div_in
GP01 <= delta_integer_cycslip_sel, this strobe
holds the gain of the PFD at max for anti-cycle
slipping

gpo_sel<3:0> = 0100

GP03 <= xref_clk_in
GP02 <= xref_sin_in
GP01 <= sd_frac_strobe_sync, internally 
synchronized frac strobe

gpo_sel<3:0> = 0101 reserved

gpo_sel<3:0> = 0110

GP03 <= SD_intz1<1>
GP02 <=SD_intz1<2>
GP01 <= SD_intz1<3>
3-bit quantized version of the Vco phase

gpo_sel<3:0> = 0111
GP03 <= aux_clk
GP02 <= ringosc_test
GP01 <= clk_SD

gpo_sel<3:0> = 1000
GP03 <= 00
GP02 <= ramp_busy
GP01 <= reserved

gpo_sel<3:0> = 1001 reserved

gpo_sel<3:0> = 1010
GP03 <= Δ∑ Quantizer output 3rd lsb
GP02 <= Δ∑ Quantizer output 2nd lsb
GP01 <= Δ∑ Quantizer output lsb

6:4 r/W gpo_sel_0_data 0 this data is driven on gpo if gpo_sel==0

7 r/W gpo_dig_drive_en 0 enables tri-state drivers on GPo output pads

10:8 r/W

gpo_ind_drive_dis
000

000 = all GPo pad drivers enabled
xx1 = disable GPo1 pad driver
x1x = disable GPo2 pad driver
1xx = disable GPo3 pad driver
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Table 38. Reg 1Ch Phase Detector CSP Register
Bit Type Name Default Description

3:0 r/W pfds_sat_deltan 0

0= cycle Slip Prevention (cSP) disabled

4-bit value to advance or retard phase detector in
Vco cycles if it reaches 2pi , i.e. cycle slip 
prevention. 1st bit is polarity, enabled by rstb

4 r/W pfds_rstb_force 0

cSP PFD Flip-flops rStB:
1 - controlled by the pfds_rstb bit:
0 - auto-controlled by the cSP logic

Forces the PFD into reset, which tristates charge 
pump, freezes charge on the loop filter, and 
hence opens the loop.  Program 0

5 r/W pfds_rstb 1
cSP PFD FF rstb
1 - Enables the cycle Slip Prevention (cSP) 
feature of the PFD (also need reg 1[15]=1)

Table 39. Reg 1Dh Reserved
Bit Type Name Default Description

23:0 r/W reserved 0 reserved

Table 40. Reg 1Eh Temperature Sensor Register
Bit Type Name Default Description

0 r/W tsens_spi_enable 0
Enable the temperature sensor, draws ~2ma 
current, must strobe tsens_spi_strobe reg 00h 
<3>

Table 41. Reg 1Fh LD & Ramp Busy Read Only Register
Bit Type Name Default Description

0 ro ro_lock_detect 0 1 = locked, 0 = unlocked

3:1 ro ro_dsm_overflow 0 1 = modulator overflow

4 ro reserved 0 reserved

5 ro ro_ramp_busy 0
Sweeper status flag, set when ramp is busy,
cleared when at end of ramp or not used

Table 42. Reg 20h Reserved
Bit Type Name Default Description

23:0 ro reserved 20h reserved

Table 43. Reg 21h Temperature Sensor Read Only Register
Bit Type Name Default Description

6:0 ro tsens_temperature 0

current temperature from temp sensor
lsb = 17.5°c
0000111 = temp >= 82.5°c
0000110 = temp
0000000 = temp <=-22.5°c
tsens_temperature = floor ((temp+40)/17.5)
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Table 44. Reg 22h Reserved
Bit Type Name Default Description

23:0 ro reserved 0 reserved

Outline Drawing

notES:
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    PLaStic SiLica anD SiLicon iMPrEGnatED.
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Package Information
Part number Package Body Material Lead Finish MSL rating Package Marking [1]

HMc701LP6cE roHS-compliant Low Stress injection Molded Plastic 100% matte Sn MSL1 [2] H701
XXXX

[1] 4-Digit lot number XXXX
[2] Max peak reflow temperature of 260 °c
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8 GHz 16-BIT FRACTIONAL-N PLL
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