Product name

MHF 4L LK

Mechanical Lock

Offered as harness

RmlEkE0' Vo958 SRMBNR—INTEBNZIZITET,

¥
_, . N N
Appearance 2 Q\ > @
Mlcl_/lcll-l'\;iilc‘:lllt:ck Best Insertion Loss Most Cable O.D. options M“:I:I::nlil::-a‘;vllct):k Best Inse\;;l\zlnRLoss 208 Indus;c;\: :/t:\zndard Indus;c;\r/ :/tliazndard low profilel.20 mm
Plug part number Offered as harness 20767-001R 20278-112R-** Offered as harness 20632-001R-37 20565-001R-13 20572-001R-08 20611-001R
20351-112R-** (0.D.1.37mm)
Receptacle part number 20279-001E-** (3 pads) / 20441-001E-01 (4 pads) 20449-001E-**(MHF® 4) / 20579-001E(MHF® 4L)
Maximum height (mm) 2.9 3.0 2.5 2.0 1.7 1.4 1.2 1.2
Outside dimension of receptacle (mm) 3.0x3.0 2.0x2.0
3.00 mm - - - - - - - -
2.80 mm - - - - - - - -
2.00 mm - [AWG 26] - - - - - -
_ 1.80 mm [AWG 30] - [AWG 30] - - - - -
Applicable
Coaxial Cable 1.37 mm [AWG 30] - [AWG 30] [AWG 30] [AWG 30] - - -
0D Sve 1.32 mm [AWG 32] - [AWG 32] - - - - -
. 1.13 mm [AWG 32] - [AWG 32] - - [AWG 32] - -
[AWG Size]
0.95 mm - - - - - [AWG 33] - -
0.81 mm [AWG 36] - [AWG 36] - - - [AWG 36] [AWG 36]
0.64 mm - - - - - - [AWG 36] -
0.48 mm - - - - - - - -
DC — 12 GHz (MHF® 4L Plug x MHF® 4L Rece),
Frequency DC -9 GHz DC — 9 GHz (MHF® 4L PIu%gxMHF®4Rece) DC -9 GHz
DC - 3 GHz 1.3 max.(PLUG) / 1.3 max.(RECE) 1.3 max.(Plug) / 1.3 max.(Rece)
3 GHz - 6 GHz 1.5 max.(PLUG) / 1.4 max.(RECE) 1.4 max.(Plug) / 1.4 max.(Rece) 1.45 max.(Plug) / 1.4 max.(Rece) 1.5 max. (Plug) / 1.4
VSWR 1.6 max / 1.8 max.(RECE) 1.6 max.(Plug) / 1.55 max.(MHF 4 Rece) ZrEar:aE(M(HP::ulgl)R/e;eS)S
_ . .(PLUG) 0.D.1.32,2.0 mm / 1. . . . . . . . .
(L=100mm) 6 GHz -9 GHz 1.9 max.(PLUG) 0.D.0.81, 1.13, 1.37, 1.80 mm / 1.8 max.(RECE) 1.5 max.(Plug) / 1.55 max.(MHF 4 Rece) 1.5 max. (MHF 4L Rece) max. (MHF 4 Rece)
1.6 max.(Plug) / 1.9 max.(MHF 4L Plug) /
9 GHz - 12 GHz ] 1.65 max. (MHF fLL Rece) 1.65 max. (MHF 4L Regce) ]
Service temp. (Celsius) -40 degree ~ +90 degree
Characteristic impedance 500hm
Rated voltage AC60V
Contact resistance 20m ohm max.
Withstand voltage AC200V/min
Insulation resistance 500M ohm min./DC100V
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Full EMI Shield m Mechanical Lock Offered as harness

REFIRDS
BIRERED v ITRE . SRGEBNAR—INTENETET,

=<HAA =<AA

Product name

Appearance @ \ | | @ -
Improved Insertion Loss and Improved Insertion Loss and low profile low profile Unique shielded design Robust SMT connector for
VSWR through 15GHz VSWR through 15GHz 1.00 mm 1.00 mm increases EMC performance automotive telematics antenna
Plug part number 20668-001R-13 20714-001R-81 20711-001R-81 20615-002R-48 20980-001R-13 20859-001R-01
Receptacle part number 20566-001E-01 20981-001E-02 20860-001E-01
Maximum height (mm) 1.3 1.0 1.4 3.65
Outside dimension of receptacle (mm) 2.0x2.0 9.4 x5.18
3.00 mm - - - - - [AWG 25]
2.80 mm - - - - - [AWG 26]
2.00 mm - - - - - -
_ 1.80 mm - - - - - -
Appllcable 137 mm - - - - - -
Coaxial Cable
0.D. Size 1.32 mm _ - - - - -
[AWG Size] 1.13 mm [AWG 32] - - - [AWG 32] -
0.95 mm - - - - - -
0.81 mm - [AWG 33] [AWG 36] - - -
0.64 mm - - [AWG 36] - - -
0.48 mm - - - [AWG 38] - -
Frequency DC - 15GHz DC - 12GHz DC - 15GHz DC - 6GHz
DC - 3GHz 1.3 max. (Plug/Rece) 1.3 max. (Plug/Rece) 1.5 max. (Plug/Rece)
3GHz - 6GHz 1.4 max.(Plug/Rece) 1.5 max.(Plug) / 1.4 max. (Rece) 1.35 max. (Plug/Rece) 1.5 max. (Plug/Rece)
VSWR 6GHz - 9GHz 1.5 max.(Plug/Rece) 1.6 max.(Plug) / 1.5 max. (Rece) 1.4 max. (Plug/Rece) -
(L=100mm) 1.8 max. (Plug) 0.D.0.64 mm, 1.7 1.6 max. (Plug) /
9GHz — 12GHz 1.5 max.(Plug/Rece) max. (Plug) 0.D.0.81 mm 1.45 max. (Plug/Rece) -
1.65 max. (Rece)
/ 1.65 max. (Rece)
12GHz - 15GHz 1.6 max.(Plug) / 1.65 max.(Rece) - 1.5 max. (Plug/Rece) -
Service temp. (Celsius) -40 degree ~ +90 degree -40 degree ~ +105 degree
Characteristic impedance 500hm
Rated voltage AC60V
Contact resistance 20m ohm max.
Withstand voltage AC200V/min
Insulation resistance 500M ohm min./DC100V
Automotive Standards - USCAR-2 (*)

Note : (*) Rev.6 - 5.4.6 (Vibration), 5.6.1 (Thermal Shock), 5.6.2 (Temp. & Humidity Cycle), High Temp. Exposure & Life (5.6.3) evaluation passed
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Product Name

Appearance

MHF® | LK

RFOXRDH : Dy —

MHF® 4L LK

MHF® 4L

MHF® 4

MHF® 5L

MHF® 5

MHF® 7S

MHF® -TI

Mating Height (Max.) 2.9 mm 3.0 mm 2.5mm 2.0 mm 1.7 mm 1.4 mm 1.2mm | 1.2 mm 1.3 mm 1.0 mm 1.4 mm 3.65 mm
4.00 4.00 4.60
2.20
190 , _1.90 2.50 2.60
1.50 Q
L0 .1.40 ‘ > ™
Footprint pattern : - - 19 , ~
Q N ~N -
(Reference) 2 : % — 8 ________ = SR 8
8 | L0 — 8 ~N| | N
| i =
No ground, signal, 3 pads 4 pads
resist in this area
MHF® | Rece. MHF® 4/4L Rece. MHF®5/5L Rece. MHF® 7S Rece. MHF® -TI Rece.
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Appearance
(Reference)

SMA Adapters for MHF® Plugs

For electrical
performance check

For voltage check

Durability
(cycles)

3,000

10,000

MHF" |, | LK
Plug

90193-001 -

90194-001

MHF" 4, 4L,
4L LK
Plug

- 90449-001

90449-003-01

MHE’® 5, 5L
Plug

90543-0001 -

90586-0001

MHF® 7S
Plug

91255-0001 -

91245-0001

4 Copyright © I-PEX Inc. All rights reserved.
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SMA Adapters for MHF® Receptacles

For electrical

High cycle series

performance Normal Narrow pitch Detachable
............................................................................... Adaptorcable Adaptorbase
Probe (Attach to probe) Probe (Attach to probe) Probe
Appearance
(Reference)
purability 500 10,000 100 10,000 200,000 10,000
(cycles)
MHF" |
Receptacle 90193-002 90539-001 90575-0001 90416-001
P 90577-0100
MHE® 4. 4L (Cable: 100 mm)
Rec eptéde 90449-002 90698-0001 90576-0001 | 90684-0001 | 90683-0001
90577-0350
MHF" 5 (Cable: 350 mm)
R 90543-0002 | 90793-0001 90847-0001 90690-0001
eceptacle
ot 7 | 91256-0001 : 91197-0300 | 91145-0001 - _
eceptacle
e [-PEX
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RFEZOtCT) . h\orw—iL

Inser.tion/ Extraction tool Insertion tool Ins'ertion/ Extraction tweezer Ins-ertion/ Extraction tool
extraction tOO| extraction tweezer extraction tweezer
Appearance
(Reference)
MHF" | 90224-001
Plug 90885-0001 (" 90152-001 : : . - : : :
Mifug' 5 - - - - 91026-0001 91492-0001 ; ] _
N 90435-001 : : 90482-001 : - - _ _
ug
MHF" 4L 90609-0001 *% ) ) 90616-0008 ) ) i i _
Plug 90873-0001 (*** 90615-0013
MH;:;L LK _ _ _ _ _ 91166-0001 91493-0001 -
'V'PHIEgS 90612-0001 i 90624-0001 i i . - - -
MAF 75 91186-0001 - - - . - : : :
Plug
MHF -TI } _ i} i - - - - 91097-0001
Plug
Note

(*): 90885-0001 is for 20767-001R
(**): 90609-0001 is for 20572-001R-08 and 20565-001R-13
(***): 90873-0001 is for 20632-001R-37
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MHF® Series
Mechanical lock
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MHF® | LK / MHF® 4L LK : ssena e R OREN 5| - S
| MHF® | LK
Unit : N IRZEELER N = 5 (average)

w9 /| OV ORRRRAE 0

20
15

OvOMEE DA

35
30
XA=n0yI57./02— > \ MHE® | LK

10
5 MHF® | Without lock

7~ . ||— 0
Initial 30 times
“~—
MHF® 4L LK
20 Unit : N IRZELLER N =5 (average)
35
30
25
G MHF® 4L LK With lock
10 ]
5 MHF® 4L Without lock
0 \

Initial 30 times

MHFE® I LK &z 7 JVEBE
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MHF | U459 EfRE U

MHF® | LK \—% A

MULTIPLE CONNECTORS LAYOUT

COMPONENTS PLACEMENT PROHIBITED AREA

REQUIRED AREA FOR RECOMMENDED JIG TO OPERATE *
MHF I LK HARNESS IN 4.50+0.15 mm PITCH (M.2 PITCH) SMOOTHLY.
JIG PART NUMBER: 91492-0001

7 ////////// ﬁmﬂ %}{}
% ,////// = _j@; —1 8 j—éaﬂééaﬂﬂﬁjih
w % e L =

_ 470MIN. v %B_E%EE

MHF I LK HARNESS UNLOCK CONDITION

NARROW PITCH DIMENSIONS
(S=5:1)

WITH MHF 1 LK HARNESS NARROW PITCH

MHF® | LK / MHF® 4L LK : gafiEs
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MHF 4L VT3V EgRE U

MHF® 4L LK \—% X

MULTIPLE CONNECTORS LAYOUT

COMPONENTS PLACEMENT PROHIBITED AREA

REQUIRED AREA FOR RECOMMENDED JIG TO OPERATE
MHF 4L LK HARNESS IN 4.50£0.15 mm PITCH (M.2 PITCH) SMOOTHLY *
JIG PART NUMBER: 91493-0001

2.80 MIN,

9.00

450 +o1s

2.90MIN.

= =

6. 70MIN.

NARROW PITCH DIMENSIONS
(S=5:1)

*4.5mmEY FIE M2RERBISEI LU CTWER T , IRIIBERID V7SR [EM2FRIEISEIR L TULERE A,
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MHF®-TI ; =

BWES VI B BEBNAR—INTBWERTET, 4

Product name MHF" -TI

Appearance

31 pRltic

=XHERFRD S

Offered as harness

B 90N min.D SRS FRIEF

Cable retention force

180
BEEITNEERFEIARDS 160 i
140
Plug part number 20859-001R-01 120 $ ;
100
Receptacle part number 20860-001E-01 20
[N] S0OM M
Maximum height (mm) 3.65 ig
Outside dimension of receptacle (mm) 9.4x5.18 20
0 ]
3.00 mm (25) Y X ;
Coax O.D. (Center Conductor AWG)
2.80 mm (26)
Frequenc DC - 6GHz =t - £ N 205N — » pr—b [ — = ]
avency B V)W ORGDRERERIRY T4 T O CHEEICIREF
VSWR (L=100mm) DC — 6GHz 1.5 max.

Service temp. (Celsius)

-40 degree ~ +105 degree

Characteristic impedance

50o0hm

Rated voltage

AC60V

Contact resistance

20 m ohm max.

Un-Mating tool

Withstand voltage

AC200V/min

g 91097-0001

Insulation resistance

500M ohm min./DC100V

Automotive Standards

USCAR-2 (*)

e -

Note : (*) Rev.6 - 5.4.6 (Vibration), 5.6.1 (Thermal Shock), 5.6.2 (Temp. & Humidity Cycle), High Temp.

Exposure & Life (5.6.3) evaluation passed
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RFA1YWF: MHF®-SW23 & Accessories

WRIERES )V ITEE WRBAR—INCBOEETEST, B SMA Adapters for MHF® Switch

Product name MHF"-SW23 Cable probe High cycle series
Friction lock Normal probe Floating probe
Appearance
MEODOIYIhILEE A
2.3x23mm JYK/I\5Y—2 (é’eﬂzﬁg
Part number 20549-001E/-01
Dimension (mm) 2.3x2.3x1.35(H)
Rated power 2W max. Durability
Frequency DC-11.0GHz (cycles) 1,000 10,000 200,000
DC - 3.0GHz 1.2 max. (DC - 2.5GHz)
V.SWR. 3.0GHz - 6.0GHz 1.3 max. (2.5 - 6.0GHz) (23%?523;)%332)
00GHz - 11 0GHz 1> max. MHE'-SW23 90604-0001 90605-0001
DC - 3.0GHz 0.15 dB max. (DC - 2.5GHz) 90582-0400
Insertion loss 3.0GHz - 6.0GHz 0.20 dB max. (2.5 - 6.0GHz) (Cable: 400 mm)
6.0GHz - 11.0GHz 0.40 dB max.
DC - 3.0GHz 20 dB Max. (DC - 2.5GHz)
Isolation 3.0GHz - 6.0GHz 15 dB max.
6.0GHz - 11.0GHz 12 dB makx.
Service temp. (Celsius) -40 degree ~ +85 degree
Characteristic impedence 50 ohm
, Signal contact 100m ohm
Contact resistance
Ground contact 100m ohm
DC100
Insulation resistance 1000M ohm min :Initial
10M ohm min :After test
Withstand voltage AC 100V: 1min

- P 4
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Product name

Appearance

MHF -SW23 Plug

Offered as harness

RFAAYWFIARDYD
MHF®-SW23 & Er S RIHE

Plug part number

20851-001R

Switch connector part number

20549-001E/-01 (MHF -SW23)

Rated power

Maximum height (mm) 3.7

Outside dimension of switch connector 2.3x2.3
Coax O.D. (Center Conductor AWG) 1.13 mm (32)

Frequency DC - 9GHz

0.3 - 3GHz 1.4 max.

(Lz\ﬁ)\(l)vr:m) 3GHz - 6GHz 1.6 max.

6GHz - 9GHz 2.0 max.

2W max.

Service temp. (Celsius)

-40 degree ~ +85 degree

Characteristic impedance

500hm

Signal contact

100m ohm max.

Contact resistance
Ground contact

100m ohm max.

Insulation resistance

DC100
1000M ohm min :Initial
10M ohm min :After test

Withstand voltage

AC200V/min

12 Copyright © I-PEX Inc. All rights reserved.

RF AW FHRPlug/\—>R X: MHF®-SW23 plug

MRIERES VI B BSBNAR—INCBOERTES, 4

NEZEY JTT/%HIT} T
FENRHEIRN P

%)

ot

RFA1YF
MHE®-SW23 MHF®*-SW23 PLUG & MHF*-SW23
Hik=E707+ © W7 TF
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i-Fit Technology: ®/\>¥gs2./ 09—

I VELR
— L G =
BB

i-Fit® technology EhEz JJVB4%

5~

m /L\ﬁﬂi

-Fit®7T 2 /02U —(3I-PEXMBDHEHFEAINCHY . MHF®U —X|CH (T \
SR AKOEETT , B/I\ 5 EEDH. I\ IFICKLBDESEHEDIESDE - —
&2 NRIHIZ B b A AT T S DR BT =& C. 15— m

Dsez=Ro>Ic&:maE CiREWLWZUET,

oo d

202503R0 I - P Ex
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i-Fit’ Technology:

N

VALY

INDTFERRICK DAY

I-Fit®IC L DEIFA T GIR=

S

e, XISE

TDIES5 DD

\

\

YA

pleces

pleces

40

mm |-PEX i-Fit” Solderless termination (MHF®5)
W= Solder termination

0-3GHz

1.076

1.079

1.088

] . . I . I [ .\ .\ I I\ [ .\ I\ I .\ .\ = | Bl [ [ [ [ | .\
LN (@) LN o LN (@) LN (@] LN (@) LN (@) LN (@] LN (@) LN o LN (@) LN o LN (@) LN (@) LN o LN (@) LN (@) LN o LN (@) LN o LN
N~ e 0] o0 (@) (@)) (@) (@) — — (@V/ (@\| (e o <t <t LN LN O (Vo) N~ N~ o0 (0] (@) (@)) (@) o — — (q\] Al (e o <t <t LN LN O O
— - - — - AN QY AN QY QY AN QY QY QN QY QY AN QY QY AN QY AN AN QY AN ™ ™M o™ ™M ™M 2! ™M ™M 2! ™M ™M ™ ™M o™
A w A wan A v A w A wa A wl A wa A wa A wl A wa A wa A wl A wa A wa A w A wa A A w A wan A w A w A wa A wl A wa A wa A wl A wa A A w A wa A v A w A wan A v A w A wa A wal A w A wa
VSWR (0.005/div)
I GEH —
II IIIII o l-llll-lllll IIIII ' T
LN ™ — (@)) N~ LN (98] — (@)} N~ o o0 O < @V (@) o0 O <t [V (@) (0] O <t (qV (@) o0 O <t @V (@) o0 O <t @V (@) o0 No) <t @V
Al <t O N~ (@) — ™M LN O o0 <t LN N~ (@)} ~— (98} <t O o0 o Al ™ LN N~ (@)} — (QV <t O o0 (@) — o LN N~ (@)} (@) (@V <t O
N ¥ 8§ 8 &8 \nooun ownon n N My M By €O OO QO O O 00 0 0 0 00 OO0 O O o0 o 9O ey e s s NN ANl NN
— — — — — — — — — — — — — — — — — — — — — — — — — ([@N| ([@N| @\ [N/ ([N ([N ([N ([N Al ([N ([N ([N ([N ([N ([@N|
VSWR S11 Histogram VSWR (0.018/div)
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i-Fit. Tech Nology: I\ REN a7 I\ VT ERE DHE

-Fit’lC kY IRV Y D Y1 LFaHE
B i-Fit® I A—MNERIG -PEX MHF® "i-Fit®" it

— 'i
e ""f\ ¥y T—=TIWARIYT Same tact time
g YOI L
TR 6 seconds/ea. 30 seconds/ea.
o e = 105,600iH=K 21,1208k
IMT—JIV7PE /B 10 48
WEANE
2MT—J IV 7Pt J)/B 19 95

*—H 8FfExEN - AREFREH22BXR—XA THEE

fatr FRDBZRI-Fit®70./0J—ICKVUI-PEXOMHFE®IE /HFEARD 7 T F X—H—ER°/\—
RAX—=A—RRICTHEAWZZZWTHYFT [-PEXIEEHAD 1001 =8B A 2 HERICT,0005
P EDfEiR=EZ L@ U TChHY  HAEZ<OMHFRT ST OARIDINFRRASNIZ T —TIVI\N—R A7
VT MBICERSN THYET,
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MHF® Harness Assemblies : 5—FJL/\—%& 2 & TR E[EE

1
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MHF® Harness Assemblies : 5—IIVBoS 7/ sm1oUw

Grounding clamp Grounding clamp Clip for grounding clamp
3mm length 6mm length MP-A series
Appearance |
°P I | e .
(Reference)
1.37 mm (30) o @ ® MP-A04 (P/N 3224-0001)
Coax O.D. 1.13 mm (32) o o ® VP-A02 (P/N 3182-0001)
(Center Conductor

AWG) 0.81 mm (36) @ ® ® MP-A01 (P/N 3096-0001)
0.64 mm (36) o o ® MP-A03 (P/N 3186-0001)

12mm min.

052 RN bRk

10mm min. 10mm min.

N5>T + JOwT

I \ O )I:t — — _ O I . — o \ _: A\
KIN—RADERRICE D TIE COFREDE TERSRVIGEDRH I KT, FllIETERASHELGHOELIZT L, 21w T EERmERAICT TSN T—=D1E
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MHF® Harness Assemblies : 5—IIVBoS 7/ sm1oUw

N5>T + Oy

5G mmWave 7 JUT—>3>(CaxiE

Electric Field Simulations

MHF® 4L Harness (V5200 & ' )wJHL) )

1 I AT S 0 - —o v Fm
%HLL)@U U—Q@I?&ﬁ”;ﬁk MHF ess (D227 & D' )yTJED)
N

r

MP-A& 72217

Board

o mm Em Em Em o

MHF® 7S Harness (0227 & 2\ ) THLY) 55 F & 9w

Connector

- P 4
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B AIESX  MHF® |

B Harness Length (mm) vs Insertion Loss (S21)
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A& : MHF® 4

B Harness Length (mm) vs Insertion Loss (S21)

[dB] 2.4GHz [dB] 5.8GHz
0.0 0.0
1.0 .\'\ 1.0
2.0 \'\ 2.0
3.0 [ 3.0
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¥ AIELL : MHF® 4L

B Harness Length (mm) vs Insertion Loss (S21)
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HAIEL . MHF® 5

B Harness Length (mm) vs Insertion Loss (S21)
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HAIELL . MHF® 5L

B Harness Length (mm) vs Insertion Loss (S21)
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A& : MHF® 7S

B Harness Length (mm) vs Insertion Loss (S21)
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AR : MHF-SW23

B Harness Length (mm) vs Insertion Loss (S21)
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HAIELL . MHF-TI

B Harness Length (mm) vs Insertion Loss (S21)
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https://www.i-pex.com/ja-jp/contact-us
https://www.i-pex.com/sites/default/files/pdf/Matrix_RF_Connectors_J.pdf
https://www.i-pex.com/sites/default/files/pdf/Matrix_FPC_FFC_Connectors_J.pdf
https://www.i-pex.com/sites/default/files/pdf/Matrix_Wire-to-Board_Connectors_Terminals_J.pdf
https://www.i-pex.com/sites/default/files/pdf/Matrix_Micro-Coaxial_Twinax_Connectors_J.pdf
https://www.i-pex.com/sites/default/files/pdf/Matrix_Wire-to-Board_Connectors_Terminals_J.pdf
https://www.i-pex.com/sites/default/files/pdf/Matrix_IO_Connectors_J.pdf
https://www.i-pex.com/sites/default/files/pdf/Matrix_Board-to-Board_Connectors_J.pdf

1-PEX

I-PEX, MHF, CABLINE, NOVASTACK, EVAFLEX, MINIFLEX, ISH, IARPB, IASLP, ESTORQ, i-Fit and ISFIT are registered trademarks of I-PEX Inc. Please note
that the contents in the catalog might be changed without prior notification. I-PEX Inc. assumes no responsibility for any inaccuracies or obligation to
update Information on these documents. Please be sure to read and understand the latest "Precautions for Use" and "Instruction Manual" before
you use our products. We shall not be responsible for any defects, damages or troubles in case you use our products without following the
precautions for use. Please feel free to contact our sales representatives when you use our products for any applications that require very high
reliability and safety, or that relate to human life (ex. nuclear power control, aerospace, transportation, medical equipment, safety equipment etc.).

Contact your sales representative for more detailed information. [ i-pex.com |

I-PEX Inc.
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