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HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

2.8 reg 06h Sd cFg register 
(default 200B4ah)

Bit Type Name Width Default Description

[1:0] r/w seed 2 2

selects the seed in Fractional Mode
00: 0 seed
01: lsb seed
02: B29d08h seed
03: 50F1Cdh seed
note; writes to this register are stored in the 
hMC834LP6ge and are only loaded into the modulator 
when a frequency change is executed and if autoseed 
Reg06h[8] =1

[3:2] r/w order 2 2

select the Modulator type
0: 1st order
1: 2nd order
2: type 1 Mode B
3: type 2 Mode a

[6:4] r/w reserved 3 4 Program to 7d

[7] r/w frac_bypass 1 0

0: Use Modulator, required for Fractional Mode,

1: Bypass Modulator, required for integer Mode

note: in bypass fractional modulator output is ignored, 
but fractional modulator continues to be clocked if frac_
rstb =1, Can be used to test the isolation of the digital 
fractional modulator from the VCO output in integer mode

[8] r/w autoseed 1 1
1: loads the seed whenever the frac register is written
0: when frac register write changes frequency, modulator 
starts with previous contents

[9] r/w clkrq_refdiv_sel 1 1

selects the modulator clock source- for test Only
1: VCO divider clock (recommended for normal 
operation)
0: ref divider clock
ignored if bits [10] or [21] are set

[10] r/w sd Modulator Clk select 1 0
0 - sd auxclk, 
1- sd VCO Clock delay (recommended)

[11] r/w sd enable 1 1

0: disable frac core, use for integer Mode or integer Mode
with CsP
1: enable Frac Core, required for Fractional Mode, or 
integer isolation testing
this register controls whether autoCal starts on an 
integer or a Fractional write

[12] r/w reserved 1 0  

[13] r/w reserved 1 0   

[15:14] r/w reserved 2 0  

[17:16] r/w reserved 2 0 Program to 3d

[18] r/w Bist enable 1 0 enable Built in self test

[20:19] r/w rdiv Bist Cycles 2 0

rdiv Bist Cycles
00: 1032
01: 2047
10: 3071
11: 4095

[21] r/w auto_clock_config 1 1  set to 0 for fpd > 50 Mhz

[22] r/w reserved 1 0  
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HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

2.9 reg 07h lock detect register 
(default 00014dh)

Bit Type Name Width Default Description

[2:0] r/w lkd_wincnt_max 3 5d

lock detect window 
sets the number of consecutive counts of divided VCO 
that must land inside the Lock detect window to declare 
LOCK
0: 5
1: 32
2: 96
3: 256
4: 512
5: 2048
6: 8192
7: 65535

[3] r/w enable internal Lock detect 1 1  see section 1.16
[5:4] r/w reserved 2 0 reserved

[6] r/w Lock detect window type 1 1
Lock detection window timer selection
1: digital programmable timer
0: analog one shot, nominal 10 ns window

[9:7] r/w Ld digital window duration 3 2

0 Lock detection - digital window duration
0: 1/2 cycle
1: 1 cycle
2: 2 cycles
3: 4 cycles
4: 8 cycles
5: 16 cycles
6: 32 cycles
7: 64 cycles

[11:10] r/w Ld digital timer Freq Control 2 0
Lock detect digital timer Frequency Control
“00” fastest “11” slowest

[12] r/w Ld timer test Mode 1 0
1: force timer Clock On Continuously - For test Only
0: normal timer operation - one shot

[13] r/w auto relock - One try 1 0
1: attempts to relock if Lock detect fails for any reason
Only tries once.
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HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

2.10 reg 08h analog en register 
(default C1BeFFh)

Bit type name width default description

[0] r/w bias_en 1 1 enables main chip bias reference

[1] r/w cp_en 1 1 charge pump enable

[2] r/w Pd_en 1 1 Pd enable

[3] r/w refbuf_en 1 reference path buffer enable

[4] r/w vcobuf_en 1 1 VCO path rF buffer enable

[5] r/w gpo_pad_en 1 1

0 - Pin Ld_sdO disabled

1 - and regFh[7]=1 , Pin Ld_sdO is always on required 
for use of gPO port

1 - and regFh[7]=0 sPi LdO_sPi is off if unmatched chip 
address is seen on the sPi, allowing a shared sPi with 
other compatible parts

[6] r/w reserved 1 1 reserved

[7] r/w VCO_div_Clk_to_dig_en 1 1 VCO divider Clock to digital enable

[8] r/w reserved 1 0 reserved

[9] r/w Prescaler Clock enable 1 1 Prescaler clock enable

[10] r/w
VCO Buffer and Prescaler
Bias enable

1 1 VCO Buffer and Prescaler Bias enable

[11] r/w
Charge Pump internal
Opamp enable

1 1 should be programmed to 1

[14:12] r/w reserved 3 011 reserved

[17:15] r/w reserved 3 011 reserved

[18] r/w spare 1 0 spare

[19] r/w reserved 1 0 reserved

[20] r/w reserved 1 0 reserved program to 0

[21] r/w high Frequency reference 1 0 Program to 1 for XtaL > 200 Mhz

[22] r/w reserved 1 1 reserved program to 1

[23] r/w reserved 1 1 reserved program to 1
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HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

2.11 reg 09h charge Pump register
 (default 403264h)

Bit type name width default description

[6:0] r/w CP dn gain 7
100d
64h

Charge Pump dn gain Control 20 µa√step
affects fractional phase noise and lock detect settings
0d = 0 µa
1d = 20 µa
2d = 40 µa
...
127d = 2.54ma

[13:7] r/w CP UP gain 7
100d
64h 

Charge Pump UP gain Control 20 µa per step
affects fractional phase noise and lock detect settings
0d = 0 µa
1d = 20 µa
2d = 40 µa
...
127d = 2.54ma

[20:14] r/w Offset Magnitude 7 0

Charge Pump Offset Control 5 µa/step
affects fractional phase noise and lock detect settings
0d = 0 µa
1d = 5 µa
2d = 10 µa
...
127d = 635 µa

[21] r/w Offset UP enable 1 0 recommended setting  = 0

[22] r/w Offset dn enable 1 1 recommended setting = 1 in Fractional Mode, 0 otherwise

[23] r/w hiKcp 1 0 hiKcp high Current Charge Pump
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HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

2.12 reg 0ah Vco autocal configuration register 
(default 002205h)

Bit type name width default description

[2:0] r/w Vtune resolution 3 5

r divider Cycles
0 - 1
1 - 2
2 - 4
3 - 8
4 - 32
5 - 64
6 - 128
7 - 256

[5:3] r/w VCO Curve adjustment 3 0

VCO Curve adjustment vs temp for autoCal
0 - disabled
1 : + 1 Curve
2: +2 Curves
3: +3 Curves
4: -4 Curves
5: -3 Curves
6: -2 Curves
7: -1 Curve

[7:6] r/w wait state set Up 2 0

wait state setup 100 tFsM see section 1.2.4 

tmmt = 1 measurement cycle of autoCal 
0: wait Only at startup

1: wait on startup and after first tmmt cycle

2: wait on startup and after first two tmmt cycles

3: wait on startup and after first three tmmt cycles

[9:8] r/w num of sar Bits in VCO 2 0

number of sar bits in VCO
0: 8 - recommended
1: 7
2: 6
3: 5

[10] r/w Force Curve 1 0 Force curve sent during tuning tune from reg5

[11] r/w Bypass VCO tuning 1 0 Bypass VCO tuning

[12] r/w no VsPi trigger 1 0 don’t trigger a transfer on writes to reg 05h

[14:13] r/w FsM/VsPi Clock select 2 1

set the autoCal FsM and VsPi Clock (50 Mhz maximum)
0: input Crystal reference
1: input Crystal reference/4
2: input Crystal reference/16
3: input Crystal reference/32

[15] r/w Xtal Falling edge for FsM 1 0
Use the falling edge of the Xtal for FsM autoCal Clock - 
required for Bist

[16] r/w Force rdivider Bypass 1 0 Force the r divider Bypass
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HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

2.13 reg 0Bh Pd register 
(default 7C061h)

Bit type name width default description

[2:0] r/w Pd_del_sel 3 1 sets Pd reset path delay (recommended setting 001)

[3] r/w short Pd inputs 1 0
shorts the inputs ot the Phase frequency detector - test 
Only

[4] r/w pd_phase_sel 1 0

inverts the Pd polarity (program to 0)

0- Use with a positive tuning slope VCO and Passive 
Loop Filter (default)

1- Use with a negative slope VCO or with an inverting 
active Loop Filter with a Positive slope VCO

[5] r/w Pd_up_en 1 1 enables the Pd UP output

[6] r/w Pd_dn_en 1 1 enables the Pd dn output

[8:7] r/w CsP Mode 2 0

Cycle slip Prevention Mode
extra current is driven into the loop filter when the phase 
error is larger than:
0: disabled
1: 5.4ns
2: 14.4ns
3: 24.1ns
this delay varies by +- 10% with temperature, and +- 12% 
with process.

[9] r/w Force CP UP 1 0 Forces CP UP output on - Use for test only

[10] r/w Force CP dn 1 0 Forces CP dn output on - Use for test only

[11] r/w Force CP Mid rail 1 0 Force CP Mid rail - Use for test only

[14:12] r/w reserved 3 4 program to 100 

[16:15] r/w CP internal Opamp Bias 2 3 program to 11 

[18:17] r/w MCounter Clock gating 2 3

MCounter Clock gating
0: MCounter Off
1: n<128
2: n< 1023
3: all Clocks On
(recommended setting 11)

[19] r/w reserved 1 0 program to 0

[21:20] r/w reserved 2 0 program to 00

[23:22] r/w reserved 2 0 program to 00

2.14 reg 0ch exact Frequency Mode register 
(default 000000h)

Bit type name width default description

[13:0] r/w number of Channels per Fpd 14 0

Comparison Frequency divided by the Correction rate, 
Must be an integer. Frequencies at exactly the correction 
rate will have zero frequency error.
0: disabled
1: disabled
2:16383d (3FFFh)
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HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

2.15 reg 0Fh gPo_SPi_rdiV register 
(default 000001h)

Bit type name width default description

[4:0] r/w gpo_select 5 1d

signal selected here is output to sdO pin when enabled

0: data from reg0F[5]
1: Lock detect Output 
2. Lock detect trigger
3: Lock detect window Output
4: ring Osc test
5. Pullup hard from CsP
6. Pulldn hard from CsP
7. reserved
8: reference Buffer Output
9: ref divider Output
10: VCO divider Output 
11. Modulator Clock from VCO divider
12. auxiliary Clock
13. aux sPi  Clock
14. aux sPi  enable
15. aux sPi data Out
16. Pd dn
17. Pd UP
18. sd3 Clock delay
19. sd3 Core Clock
20. autostrobe integer write
21. autostrobe Frac write
22. autostrobe aux sPi
23. sPi Latch enable
24. VCO divider sync reset
25. seed Load strobe
26.-29 not Used
30. sPi Output Buffer en
31. soft rstB

[5] r/w gPO test data 1 0 1 - gPO test data

[6] r/w Prevent automux sdO 1 0
1- Outputs gPO data only
0 - automuxes between sdO and gPO data

[7] r/w LdO driver always On 1 0
1- Ld_sdO Pin driver always on
0 - Ld_sdO Pin driver only on during sPi read cycle

[8] r/w disable PFet 1 0 program to 0

[9] r/w disable nFet 1 0 program to 0
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HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

2.16 reg 10h Vco tune register 
(default 000020h)

Bit type name width default description

[7:0] rO VCO switch setting 8 32

read Only register. indicates the VCO switch setting 
selected by the autoCal state machine to yield the 
nearest free running VCO frequency to the desired 
operating frequency. not valid when reg10h[8] = 1, 
autoCal Busy. note if a manual change is done to the 
VCO switch settings this register will not indicate the 
current VCO switch position. 
0 = highest frequency
1 = 2nd highest
...
256 = lowest frequency
note: VCO subsystems may not use all the MsBs, in 
which case the unused bits are don’t care

[8] rO autoCal Busy 1 0
Busy when autoCal state machine is searching for the 
nearest switch setting to the requested frequency.

 

2.17 reg 11h Sar register 
(default 007FFFh)

Bit type name width default description

[18:0] rO sar error Mag Counts 19 219-1 sar error Magnitude Counts

[19] rO sar error sign 1 0 sar error sign 0=+ve 1=-ve

2.18 reg 12h gPo2 register 
(default 000000h)

Bit type name width default description

[0] rO gPO 1 0 gPO state

[1] rO Lock detect 1 0
Lock detect status
1 = Locked
0 = Unlocked

2.19 reg 13h BiSt register 
(default 000000h)

Bit type name width default description

[15:0] rO Bist signature 19 4697d Bist signature

[16] rO Bist Busy 1 0 Bist Busy
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HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

3.0 Vco Subsystem register Map
Please note that the VCO subsystem uses indirect addressing via reg 05h. For more detailed information 
on how to write to the VCO subsystem please see section “1.19 VCO serial Port interface (sPi)”.

3.1 Vco_reg 00h tuning
Bit Type Name Width Default Description

[0] wO Cal 1 0
VCO tune voltage is redirected to a temperature 
compensated calibration voltage

[8:1] wO CaPs 8 16

VCO sub-band selection. 
0 - max frequency
1111 1111 - min frequency.
not all sub-bands are used on the various products. 

3.2 Vco_reg 01h enables
Bit Type Name Width Default Description

[0] wO Master enable VCO subsystem 1 1

0 - all VCO subsystem blocks Off
Manual mode (VCO_reg 03h[2] = 1)

1- anded with local enables only
auto Mode (VCO_reg 03h[2] = 0)

1- Master enable ignores local enables

[1] wO Manual Mode PLL buffer enable 1 1 enables PLL Buffer in manual mode only

[2] wO Manual Mode rF buffer enable 1 1 enables rF Buffer to Output in manual mode only

[3] wO Manual Mode divide by 1 enable 1 1 enables rF divide by 1 in manual mode only

[4] wO Manual Mode rF divider enable 1 1 enables rF divider  in manual mode only

[8:5] wO don’t care 4 0 don’t care 

For example, to turn disable the rF buffer in the VCO subsystem and mute the output of the hMC834LP6ge,  bit 2 
in VCO_reg01h needs to be cleared. if the other bits are left unchanged, then ‘0 0001 1011’ needs to be written into 
VCO reg01h. the VCO subsystem register is accessed via a write to PLL subsystem reg 05h = ‘0 0001 1011 0001 
000’ = d88h

reg 05h[2:0] = 000; VCO subsystem id 0
reg 05h[6:3] = 0001; VCO subsystem register address
reg 05h[7] = 1; Master enable
reg 05h[8] = 1; PLL buffer enable
reg 05h[9] = 0; disable rF buffer
reg 05h[10] = 1; divide by 1 enable
reg 05h[11] = 1; rF divider enable
reg 05h[16:12] = 0; don’t care
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HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

3.3 Vco_reg 02h Biases
Bit Type Name Width Default Description

[5:0] wO rF divide ratio 6 1

0 - Mute, VCO and PLL buffer On, rF output stages Off
1 - Fo
2 - Fo/2
3 - invalid, defaults to 2
4 - Fo/4
5 - invalid, defaults to 4
6 - Fo/6
...
60 - Fo/60
61 - invalid, defaults to 60
62 - Fo/62
> 62 - invalid, defaults to 62
note: this register automatically controls the enables to 
the, rF output buffer, rF divider, rF divide by 1 path, 
and requires Master enable (VCO_reg 01h[0] = 1) and 
autorFO mode (VCO_reg 03h [2] = 0)
note: bit[0] is a don’t care in ManualrFO mode.

[7:6] wO rF output buffer gain control 2 3

11 - Max gain
10 - Max gain - 3 dB
01 - Max gain - 6 dB
00 - Max gain - 9 dB

[8] wO divider output stage gain control 1 0

1 - Max gain
0 - Max gain - 3 dB
Used to flatten the output power level across frequency
•	For divide-by 1 or divide-by 2 it is recommended to set 

this bit to 1. 0 will reduce output power and degrade 
noise floor performance.

•	For divide-by 4 or higher, it is recommended to set this 
bit to 0 to maintain flat output power across divider 
settings. setting this bit to 1, with divide-by 4 or higher 
provides higher output power compared to the divide-
by 1 or two case.

For example, to write 0_1111_1110 into VCO_reg02h VCO subsystem (VCO_id = ‘000’b), and set the VCO output 
divider to divide by 62, the following needs to be written to reg 05h =’0_1111_1110, 0010, 000’ b.

reg 05h[2:0] = 00; subsystem id 0
reg 05h[6:3] = 0010; VCO register address 2d
reg 05h[16:7] = 0_1111_1110; divide by 62, max output rF gain, divider output stage gain  = 0

3.4 Vco_reg 03h config
Bit Type Name Width Default Description

[0] wO
Fundamental/doubler Mode 
selection

1 1

0- enable the frequency doubler mode of operation
1- enable fundamental mode of operation
- For more information please see “VCO subsystem” 
section.

[1] wO reserved 1 0 reserved

[2] wO Manual rFO Mode 1 0

0 - autorFO mode (recommended)
1 - ManualrFO mode
autorFO mode controls output buffers and rF divider 
enables according to rF divider setting in VCO_reg 
02h[5:0]
ManualrFO mode requires manual enables of individual 
blocks via VCO_reg01h

[4:3] wO rF buffer bias 2 2
Program to ‘10’  when fundamental mode enabled
Program to ‘00’  when doubler mode enabled

[8:5] wO spare 4 2 don’t care

Information furnished by Analog Devices is believed to be accurate and reliable. However, no 
responsibility is assumed by Analog Devices for its use, nor for any infringements of patents or other 
rights of third parties that may result from its use. Specifications subject to change without notice. No 
license is granted by implication or otherwise under any patent or patent rights of Analog Devices. 
Trademarks and registered trademarks are the property of their respective owners.

For price, delivery, and to place orders: Analog Devices, Inc., 
One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106 
Phone: 781-329-4700 • Order online at www.analog.com 
Application Support: Phone: 1-800-ANALOG-D



For price, delivery and to place orders: Hittite Microwave Corporation, 2 Elizabeth Drive, Chelmsford, MA 01824
Phone: 978-250-3343     Fax: 978-250-3373     Order On-line at www.hittite.com

Application Support: Phone: 978-250-3343  or  apps@hittite.com

P
LL

s
 w

it
h

 in
t

e
g

r
at

e
d

 V
C

O
 -

 s
M

t

60

HMC834LP6GE
v01.0112

Fractional-n Pll with integrated Vco
45 - 1050, 1400 - 2100, 2800 - 4200, 5600 - 8400 Mhz

3.5 Vco_reg 04h cal/Bias
specified performance is only guaranteed with the required settings in this table. Other settings are not 
supported.

Bit Type Name Width Default Description

[2:0] wO VCO bias 3 1 Program to 5d

[4:3] wO PLL buffer bias 2 1 Program to 1d 

[6:5] wO FndLmtr bias 2 2 Program to 3d 

[8:7] wO Preset Cal 0 2 1 Program to 2d 

3.6 Vco_reg05h cF_cal
Bit Type Name Width Default Description

[1:0] wO CF L 2 2 Program to 0d

[3:2] wO CF ML 2 2 Program to 3d

[5:4] wO CF Mh 2 2 Program to 3d

[7:6] wO CF h 2 2 Program to 3d 

[8] wO spare 1 0 Program to 0d

3.7 Vco_reg06h MSB cal
Bit Type Name Width Default Description

[1:0] wO MsB L 2 3 Program to 3d

[3:2] wO MsB ML 2 3 Program to 3d 

[5:4] wO MsB Mh 2 3 Program to 3d

[7:6] wO MsB h 2 3 Program to 3d

[8] wO spare 1 0 don’t care
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