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".‘ TELEDYNE HASTINGS INSTRUMENTS

Everywhereyoulook™

HFM-D-301A/B Mass Flow Meter
HFC-D-303A/B Mass Flow Controller

HFM-D-305A/B Mass Flow Meter
HFC-D-307A/B Mass Flow Controller

FEATURES
e 301/303 Range 0 - 25 slm to 0-1000 sim

e 305/307 Range 0-1000 sIlm to 0-2500 sim
(N2 Equivalent)

e  Excellent Accuracy
1(0.5% of Reading + 0.2% of Full Scale)

e Touchscreen Display Option ("B" Series)
e USB ("B" Series)
e 0-5VDC, 0-10 VDC, 0-20 mA or 4-20 mA 1/O
e RS232/RS485
e Typical Settling Time:
e HFM-D-301/305 < 1 second
e HFC-D-303/307 1 -2 seconds
e Self-diagnostic Status LEDs
e  Auto-Zero (Controllers Only)

e Totalizer

e Large Diameter Sensor Tube (low dP)
=pel 2 |P-67 Version Available
Ly

5

e  Operating Pressures to 500 psi or higher
e NIST Traceable Calibration

APPLICATIONS

e Leak Testing

e High Purity Gas Delivery

e Heat Treat

e Gas Blending

e  Secondary Calibration Reference
e Fuel Cell R&D

e  Environmental Monitoring

BENEFITS

e High Accuracy

e Fast Metering Response
e Superior Linearity

Mass Flow Meters & Contirollers

\ rEEHREEEREER

\ Data Logging Software
e Rapid Controller Settling Time

e Digital Extended Range



The Digital 300 Series of thermal mass flow meters and con-
trollers from Teledyne are designed to accurately measure mass
flow without corrections or compensations for gas pressure and
temperature. They are accurate to better than +(0.5% of reading
+ 0.2% of full scale) for full scale flow rates from 0-5 sccm to 0-25
sim.

The Digital 300 Series uses a thermal-based mass flow sen-
sor. This sensor is designed to provide exceptional linear re-
sponse to changing flow rates. In addition, the electronics associ-
ated with each sensor are precisely tuned to give fast response
times. The HFC-D-302A & B flow controllers feature a precision
solenoid proportional control valve. Teledyne configures and
tests each individual valve based on the users flow rate, gas, and
pressure conditions.

”A” Series

The A Series of the Digital 300 line of thermal mass flow me-
ters and controllers utilizes a 15-pin d-sub connector which is
compatible with Teledyne Hastings' power supplies and cables.
The Series also employs dual RJ communication ports for
RS232/485 communication. The A Series is backwards compati-
ble with previous versions of Teledyne's Digital 300. Also, the A
Series can be configured with the optional IP-67 enclosure to
provide protection against water and dust.

”B” Series—300 Vue

The B Series features an optional touchscreen display which
allows the user to view and control the flow rate directly from the
flow controller. The main screen displays the flow rate, the flow
setpoint (in the case of a flow controller), the units of measure,
and the valve mode (Auto, Open, Closed). The user also has
access to menus that allow quick configuration of the flow instru-
ment for changing requirements. The display can also graphical-
ly display changes in flow over time. The B Series also features a
USB port which is standard on all meters and controllers. Both
the A & B Series are compatible with Teledyne's data logging
software.

Teledyne Hastings Instruments reserves the right to change or modify
the design of its equipment without any obligation to provide
notification of change or intent to change.

Viton®mis a registered trademark of the Chemours Company.
Kalreﬂzb is a registered trademark of the E.I. du Pont de Nemours and Co
VCR" is a registered trademark of the Swagelok® Company.

www.teledyne-hi.com
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: o LEDs (2) provide status
@gﬁo‘lﬁ%n connector and flow conditions 9-Pin connector for analog I/0 24 VDC Power Jack

RS232 / RS485 Easily configurable digital )
i nati RS232 / RS485 USB LEDs (2) provide status and
wl connectors communications fiow eontitions

HFM-D-301A/305A  (meter) HFM-D-301B/305B  (meter)
HFC-D-303A/307A (controller) HFC-D-303B/307B (controller)
A Series B Series
D-Connector 15-Pin 9-Pin
RS232/485 Connector Dual RJ Video Bayonet
Status/Flow LEDs J
Color Display/Control
Option -
USB

Compatible with Data
Logging Software

Power Jack

IP-67
Option
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Digital 300 Series Flow Sensor

The Digital 300 Series is built using a patented (Patent
#6,125,695) flow sensor. The sensor's excellent linearity, in
turn, leads to improved accuracy. Flow calibrations are
typically performed in N2 or air. The output can then be
scaled for use in other gases (see graph to the right). The
300 Series excellent linearity allows the linearity to be re-
tained when switching from the calibration gas to the pro-
cess gas.

The patented sensor contains fast electronic circuitry.
This is critical when the flow meter is coupled with a pro-
portional control valve to create a thermal mass flow con-
troller. The fast response of the sensor combined with high-
speed digital control gives the user excellent control of the
process gas flow.

The sensor tube utilized in the flow sensor has a relative-
ly large diameter. This allows the Digital 300 flow meter to
have a small pressure drop. A low differential pressure
drop across the flow meter is ideal for leak detection and
gas sampling applications.
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HFM-D-301A/B & 305A/B

Specifications (flow meter)

HFC-D-303A/B & 307 A/B
(flow controller)

Full Scale Ranges:

Accuracy
Repeatability + 0.15% of full scale
Maximum Working Pressure
Operating Temperature
Warm up time 30 min for optimum accuracy
6 min within rated accuracy
Settling Time Typically < 1 seconds
Temperature Coefficient of Zero
Temperature Coefficient of Span
Attitude Sensitivity of Zero
Analog /O (standard)

Analog /O (optional)

< 1.4 % of full scale (N, @ 50 psig)
0-5VDC

0-10 VDC, 0-20 mA, 4-20 mA
Wetted Materials
Weight (approx.) HFM-D-301A 3.6 Ib. (1.6 kg)
HFM-D-301B 3.7 Ib. (1.7 kg)
HFM-D-305A 8.4 Ib. (3.8 kg)
HFM-D-305B 8.5 Ib. (3.9 kg)
15 Pin D-sub

Dual RJ-12, 6P6C modular jack

Analog Connector
Digital Connector
12 Pin Sealed Circular

11-36 VDC @ 3.1 Watt max

IP-67 Connector (Analog & Digital)

Power Requirements

Analog Connector 9 Pin D-sub

Digital Connector

Power Requirements (w/ display) 11-36 VDC @ 4.7 Watt (max),

HFM-D-301A/B (L): 0-25 sIm to 300 slm (Ny)
HFM-D-301A/B (H): 0-300 sIm to 1000 sIm (N2)
HFM-D-305A/B: 0-1000 slm to 2500 sIm (N2)

+ (0.5% of reading + 0.2% of full scale)

500 psig (Optional 1000 psig for HFM-D-301)

-20 — 70°C in non-condensing environment

<+ 0.2% / °C of full scale max (-20—70°C)
<+ 0.1% / °C of reading max (-20—70°C)

316L SS, Nickel 200, 302 SS, PTFE, Viton

HFM-D-301A & 305A (meter)

Unipolar or Bipolar (e.g. + 15 VDC, + 12 VDC)
HFM-D-301B & 305B (meter)

Bayonet, 4-conductor TRRS 3.5 mm jack

Unipolar or Bipolar (e.g. £ 15 VDC, + 12 VDC)

HFC-D-303A/B (L): 0-25 sIm to 300 sIm (N)
HFC-D-303A/B (H): 0-300 sim to 1000 sIim (N2)
HFC-D-307A/B: 0-1000 sIm to 2500 sIm (N>)

+ (0.5% of reading + 0.2% of full scale)

+ 0.15% of full scale

500 psig (Optional 1000 psig for HFC-D-303)
-20 — 70°C in non-condensing environment
30 min for optimum accuracy

6 min within rated accuracy

Typically < 1-2 seconds

N/A for controller with auto-zero enabled

<+ 0.1% / °C of reading max (-20—70°C)

< 1.4 % of full scale before autozero (N, @ 50 psig)
0-5VDC

0-10 VDC, 0-20 mA, 4-20 mA

316L SS, Nickel 200, 302 SS, PTFE, Viton,
Kalrez® (valve seat)

HFC-D-303A 5.4 Ib. (2.5 kg)

HFC-D-303B 5.5 Ib. (2.5 kg)

HFC-D-307A 15.5 Ib. (7.0 kg)

HFC-D-307B  15.6 Ib. (7.1 kg)
HFC-D-303A & 307A (controller)

15 Pin D-sub

Dual RJ-12, 6P6C modular jack

12 Pin Sealed Circular

11-36 VDC @ 6.7 Watt (max),
Unipolar or Bipolar (e.g. + 15 VDC, + 12 VDC)

HFC-D-303B & 307B (controller)
9 Pin D-sub
Bayonet, 4-conductor TRRS 3.5 mm jack

11-36 VDC @ 8.3 Watt (max) *
Unipolar or Bipolar (e.g. £ 15 VDC, + 12 VDC)

*15 VDC min reqd. for 0-20 & 4-20 mA operation




£
o
.
2
@
c
>
S
@
2
3
3
3

n
2
fum
O
(72
(-]}
o
<
—
o
?
o
=
Ll
-
(2
O
=
3
O
S
()]
)
=
-—
=
O

[5'+] wetL «J HIO
[Zreal] S0+ «H. HId
[BLss1] 11w NOTEIWWE BT q,
EEEEEE) MITISRMS MUT L
[z r21] s£ HOTIDME G| [hss]
[[Z05%1] 1E9 1dH 3TW 5/ 1 Us'h
[2151] =55 1M 3TWW BT e
[££a91] oo LJEAL 3awd "on
[Z2agl] f1'g A
[tooFl] ceg IvE IS COvME ; \ﬁ
[[zoal] Iee LMN W 271 OvNG Emw.u
[Be+0l] LL'F ATeWad Gl—, FC
. A Sl SRl .Tﬁmm_u.o_u.mmu S
SONILLIA 2/}
[cesE] o5} wdie HIQ |
[Treel] so+ «H. HId ) Y
[eoriaL] mos =oCd 4as _FSE
[Ecmil] G ARG HADT [omrag] .
[5E°igl] 850 _F/E 30w oan an'g @ — .”_..V
[czi5i] 61D JdvA S DS
[Batiil] S5'B LNH # ¥ A5 oM
[c+goL] 1£% TWHL TL— 9151 L & L
Y. W 3dil ONILLIA |
7
SONILLL ¥/¢ |
i
I
i
I
Iy
[oewL1] |
05+ __
I
!
Il
A
I
_Fh ey _“a
[11£]
Bz’ =

= [ogta]
14 Q (1} o5z




£
o
.
2
@
c
>
S
9
9
3
3
3

N
R
o
S~
=
n
2
fum
O
(72
<
—
o
?
o
=
Ll
-
(2
(o))
=
3
O
S
()]
)
=
-—
=
O

AE R wdu MO
[Ei5ol] 50 B, Mg JA. K
[6165L] 119 HOT3SVMS LB/T oy ke
[58'531] €59 HOTIOVNS Wizl JANE e
[62'191] s HOTANS W) £ JHE 300 00
[(zoat] 199 FELL el 30 /T NS
[69'151] 856G LdN 3N B/C g I W b/ 2HS
_”___.ﬂ_mm,”_ go'g __w_u._. W] HOA _Hl_.m_i“_ (i T T1-8410 1
leeast] L1g L4/1 30w oo oM 10 3dAL ONILLIA
EEREE 348 271 IS SONILLI +/§
[czoae] ies LON & 271 “avms
[Be0L] 11¥ T34 Sl-, b/t
KA 3dAL aNILIY _ [ogos] _ -
SONILL Z/) e
[oeos]
O0'Z
{
[PLest]
BEG

9 4+
[oreg]
0571
| +
I3 m,.._,m..uL \— i8 U i ENMWH =
1] ..__.__.. 11
H (11 m (17 =

Ilf

[65'54] :
09'Z




(@)
HE
rw \.% BEL % Te—d
o _—
i
i g
v [eg+] 55t utta HIT N «du WIT .
c [riBEL] BE'S Be Wa | [[ocori] 225 «H,; NIO [ot mﬁ
> [FEEal] BC OTIOMNE 8% | [[B0zc] i6% S50 U FE 0FL *+—+-t—t - —
d [I9i6L] BEL AT PG g | [ec'ziT] OF'e ATEEWME WL
e [WOTEL] D082 AULEORAG W] [z=+0T] +0F EZERLEIFED
9 [E026L] B5L L0 3w 371 | (Toowel] v82 | TovE /E T L
Q lraal] Eo'2 LW 3T LB7E | TErvIT] #re | LNH M b€ e .ﬁ.
i [c1BEL] Da's W& 1 3 HOL | TRegy ] 0% | TWNEd Z1—a 171 | [55a]
- [&+BEL] EF'L LZ/1 3oWd Ooh . Wi S0 SHILLE oz
[EE°LLF] BER EC I
W [e0rzel] B5'L | INN M 271 s ONILLA /2 e [1gea]
W [rlnel] 5E's TWNId 91— F /T wdi 0T
% WD EETNRETNIE]
[me'es]
W " ANILLIE L ZF1 . g
[o+5z]
.m _”__“_u— Hhm:
fu
z O 420 —
(72 [5zE]
= 7N -
bt bt D A
[oe'ns] \.Iu‘flj_ b — L L b — |
& 00 _ WO T WAl
Haﬂﬁnunﬂa" i, ) =
A ROCING0E NS SO0 N —
™ @ Ok [la'sl] _|
B
3 .
1 I m
|
o _
[ i
C [ZF+1 1]
L 05+
- _
(72
(o)} !
m | e
l
|
O |
et
(@] )
] e O I
.m [Lee] [£oen]
.-m e I _ e




& Xz
(@) ‘dd BEL" XK Z5—8B
(@] [eak] ag't . WId [1960] 95l . MIa ;
— [riegi] o5g WA, WA | [osari] 8es «Ha NIQ E =
- FE O8] 97 L AOTIOVNG L8/ % [6e77Z] (6% 5304 ¥0A L b/T .mﬁ« 5
i 1861 8L/ HOTITYMS gL [acciz] oFg ACTADEMS WUz y
L) vOEEL] 09 MOTIOVNE WAL [zzvoz] v0& ¥/ 30%4 00N
[20°Z61] 9574 LdN JIWKW 2/L | [TeobeL] ¥6 ¢ eI LS -+ - - - -
< R Lo 1dN TV .B/€ | Tagviz] vog | LON W b/C OWAS S [04°85]
>x Z1asl] og JL/) 3 BOA | ITEEGy ] ooc | TRl Zi—ol 1 | 0s'1
o) CrEEL] v L4/ 1 30V 00A ~ Al 3000 SN .& !
[62°Le1] w69 JuvE Z/L IWMS N
m [zozel] g5¢ | NN M E/L WS ONILLI .¥/€ _,/l i
e [brogt] arg ERGENIERER T _”._p u_”_
e’ ¥a NIT JJAL DNILLA = 5 [og'ca] . G2
W. GNILLIA 2/ 1 au e o'z
W |LH 2<3 —
e [80s] - — 805 = s =
002 0o
K@__ il i i
P = B
I} O _| [
: [5'6L]
\1,/_ =¥

[+'5z]

ool ® It

|E ,‘_ __f’ ?m:_.mL

TRE
= [66ca] i

N
e
—
S~
3
(7]
.m
S
]
(7¢ ]
<
3
=]
v
o
O
L
T
(72
o)
.m
3
o
S
a
)
=
—
=
@)




E www.teledyne-hi.com
Outline Drawings HFM-D-305 A & B Series
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Outline Drawings HFC-D-307 A & B Series
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Selection Chart - HFM-D-301A & HFC-D-303A

Circuit " Working | Calibration -
For Models Board Output Fittings Seals Pressure | Options Digital
HFM-D-301A
HFC-D-303A

Circuit Board
01 [H Pin (Std)
02 |IP-67 Enclosure

Output
01 |0-5 volt (Std)
02 |0-10 volt
03 |4-20mA
04 [0-20 mA
Small Base Fittings
01 |[%2"VCR® :
02 |74" Swagelok (Std) ?:r"jﬁ:’:fﬁa\:::
03 |%5"VCOe
06 |3/8" Male NPT Large Base Fittings AR ERNLRia ] g e
07 |%"Male NPT 04 [%" Swagelok (Std) the following information:
08 |3%4"-16 Fem S. Thread 05 |%4" VCO® Range
10 |10 mm Swagelok 09 |1 1/16"-12 Female ST Flow Units
12 |12 mm Swagelok 11 |3/4" VCR
14 |Surface Mount (meter only) 13 |20 mm Swagelok Gas
| For the HFC Instruments also
Seals Upstream Pressure
01 Viton® (Std) fmaximum & minimum)
02 |Kalrez® Worknng Pressure Dol Pregsuie
03 |Neoprene 01 |500 psig max (Std) (maximum & minimum)
04 [Buna-N 02 |1000 psig Does the downstream pressure
change with flowrate? Y/N
B IOphons For volumetric units the standard temperature

T " and pressure of the unitis also required
01 |1 Calibration Cemﬂcat.e (S.td) 0°C & 760 Torrwill be used when other values
02 |2 NIST Traceable Calibration Reports are not specified

03 |3 NIST Traceable Calibration Reports
04 |4 NIST Traceable Calibration Reports
05 |5 NIST Traceable Calibration Reports
06 |6 NIST Traceable Calibration Reports
07 |7 NIST Traceable Calibration Reports
08 |8 NIST Traceable Calibration Reports

Digital
01 [RS232 (std)
02 [RS485

13
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Selection Chart HFM-D-301B & HFC-D-303B

” Working | Calibration - Calibration .
For Models Output Fittings Seals Pressure | Records Digital s Display
HFM-D-301B
HFC-D-303B
Output
01 [0-5 volt (Std)
02 [0-10 volt
03 [4-20 mA
04 [0-20 mA
Small Base Fittings
01 |[%4"VCR®
02 |'4" Swagelok (Std)
03 [%£"VCO®
06 |3/8" Male NPT Large Base Fittings | -
07_[14" Male NPT 04 [%" Swagelok (Std) g o
08 |%."-16 Fem S. Thread 05 |34" VCO® ———
10 |10 mm Swagelok 09 |1 1/16"-12 Female ST e ;:mmﬂ;;?;':e
12 [12 mm Swagelok 11 |3/4" VCR
14 |Surface Mount (meter only) 13 |20 mm Swagelok Range
Flow Units
Seals Ges
01 |Viton® (Std) | For the HFC Instruments also
02 |Kalrez® Working Pressure Upstream Pressure
03 |Neoprene 01 |500 psig max (Std) (maximum & minimum)
04 |Buna-N 02 {1000 psig Downstream Pressure
(maximum & minimum)
Calibration Records Does the downstream pressure
01 |1 Calibration Certificate (Std) smpliroemaal
02 |2 NIST Traceable Calibration Reports For volumetric units the standard temperature
03 |3 NIST Traceable Calibration Reports el iy OO
04 |4 NIST Traceable Calibration Reports sisTitas
05 |5 NIST Traceable Calibration Reports
06 |6 NIST Traceable Calibration Reports
07 |7 NIST Traceable Calibration Reports
08 |8 NIST Traceable Calibration Reports
Digital
01 |RS232 (std)
02 [RS485
Calibration Type
01 [NIST 5 Point (std)
02 |NIST 10 Point
03 |NIST 20 Point
Display
01 |Touchscreen Display 14
02 [No Display (std)
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Selection Chart - HFM-D-305A & HFC-D-307A

For Models g‘;‘;‘r': Output | Fittings | Seals ;"::;';'L'I‘ri Ca"T';’:;”“ Digital
HFM-D-305A
HFC-D-307A
Circuit Board
01 [H Pin (Std)
02 |IP-67 Enclosure
Output
01 [0-5 volt (Std)
02 |0-10 volt
03 [4-20 mA
04 |0-20 mA
Fittings 05 |3/4" Swagelok Range Information
01 [1vCR® ) 06 [1” Male NgPT e
02 _[1” Swagelok (Std) 07 [3/4” Male NPT Each callbration Wil require
03 [1"vCco® 08 |No Fitting 1 5/16"-12 MS ST SR SRR
04 |25 mm Swagelok 09 |1” Female NPT Fange
Flow Units
Seals
01 |Viton® (Std) s
02 |Kalrez® Working Pressure [ Forthe HFC Instrumentsalso |
03 |Neoprene 01 |500 psig max (Std) Upstream Pressure
04 |Buna-N fmaximum & minimum)
Calibration Type Downglrisn Fragsind
01 |1 NIST Traceable Calibration Report (Std) (maximam. & minimurm)
02 |2 NIST Traceable Calibration Reports Does the downstream pressure
03 |3 NIST Traceable Calibration Reports change with flowrate? Y/N
04 |4 NIST Traceable Calibration Reports For volumetric units the standard temperature
05 |5 NIST Traceable Calibration Reports and pressure of the unitis also required
06 |6 NIST Traceable Calibration Reports 0°C & 760 Torr will be used when other values
07 |7 NIST Traceable Calibration Reports are not specified
08 |8 NIST Traceable Calibration Reports
Digital
01 [RS232 (std)
02 |RS485

15
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Selection Chart - HFM-D-305B & HFC-D-307B

e Working | Calibration - Calibration :
For Models Output Fittings Seals Pressur‘z Records Digital e Display
HFM-D-305B
HFC-D-307B
Output
01 [0-5 volt (Std)
02 [0-10 volt
03 [4-20 mA
04 [0-20 mA
Fittings 05 |%4" Swagelok
01 [1"VCR® 06 [1" Male NPT
02 |1" Swagelok (Std) 07 |3/4" Male NPT
03 [1"VCOe 08 |[No Fitting 1 5/16"-12 N
04 |25 mm Swagelok 09 |1" Female NPT
Range Information
Seals for all Instruments
o_vion® 519 ity
alrez
03 |Neoprene Working Pressure R
04 [Buna-N 01 |500 psig max (Std) iR e
Gas
| For the HFC Instruments also |
Calibration Records Upanasm: Prassire
01 |1 Calibration Certficate (Std) TGRSR
02 [2NIST Traceable Calibration Reports ;'::;:f:’; '::jsm”;;)
03 |3 NIST Traceable Calibration Reports
04 |4 NIST Traceable Calibration Reports Dgs i dovwns e Arapsaire
05 |5 NIST Traceable Calibration Reports Shenmplionmiaran
06 |6 NIST Traceable Calibration Reports PR me.s.mdard ERIN
07 |7 NIST Traceable Calibration Reports ;2" ; fgﬂﬁ,;’meb:n;:;fdis:er:m:dva‘ues
08 |8 NIST Traceable Calibration Reports are not specified
Digital
01 |RS232 (std)
02 [RS485
Calibration Type
01 |NIST 5 Point (Standard)
02 |NIST 10 Point
03 |NIST 20 Point
Display

01 |Touchscreen Display

02 |No Display (Standard)
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THCD-100 Single Channel Power Supply Meter

THCD-100 Includes brackets, connectors, and backshells

24 VDC Switching Power Supply

For use with “B’ Series or THCD-100

12-01-169 (Please specify AC Input Clip)

Connects Hastings Power Supply (15-pin) to 300 “A” Series (15-pin)

AF-8-AM ‘ 8 Cable (~2.4m)  Other lengths available

Connects Hastings Power Supply (15-pin) to 300 “B” Series (9-pin)

CB-AF-8-24VM ‘ 8 Cable (~2.4m)  Other lengths available

“A” Series—IP-67 Cables

CB-12PCF-81.DS (BarcLeads)
CB-12PCF-8-AM  (Hastings Power Supply) 8 Cable (~2.4m)  Other lengths available

“B” Series—Serial Communication Cable
RS232 Cable (9-pin “D” Female to Male TRRS)

\V CB-RS232-TRRS 6 Cate (-13m)

w “A” Series—Serial Communication Cable
- S CB-RS232-RJ12 RS232 Cable (9-pln “D” Female to RJ12)

J 14 (~4.3m)
(757) 723-6531
www.teledyne-hi.com " N TELEDYNE
hastings_instruments@teledyne.com = P HASTINGS INSTRUMENTS
804 Newcombe Avenue ISO 9001 Everywhereyoulook
Hampton, VA 23669 CERTIFIED PB-189_02/18 © Teledyne 2018 All Rights Reserved.
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