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Always been a leader in Photonic Device 
performance, Hamamatsu has now developed a 
PMT with a quantum efficiency (QE) of 43%. In all 
kinds of high-precision light measurements, high 
sensitivity and high QE are absolutely essential 
elements in extending detection limits and 
unlocking new knowledge. For Hamamatsu, 
however, this 43% QE is just one more step along 
the road. Aiming for the peak of PMT performance 
will open up all kinds of new possibilities. 

Ultra Bialkali

Super Bialkali

Photomultiplier Tube Series

Hamamatsu
"Bialkali Climbing Party"
Has Now Reached 

"43% QE" !



UBA (Ultra Bialkali), SBA (Super Bialkali) PHOTOMULTIPLIER TUBE SERIES

Type No. Type

A B C

D
Anode to
Cathode
Supply
Voltage

Maximum RatingsQuantum Efficiency

(V)

Average
Anode
Current

Socket
Typ.

(mA)

R9880U-110

R7600U-100

R7600U-200

R7600U-100-M4

R7600U-200-M4

H8711-100

H8711-200

H7546B-100

H7546B-200

R3998-100-02

R6231-100

R6233-100

SBA

SBA

UBA

SBA

UBA

SBA

UBA

SBA

UBA

SBA

SBA

SBA

E10679 1

E5996  2

E5996 2

E7083 3

E7083 3

—

—

—

—

E990-29 4

E1198-26 5
E1198-27 6
E1198-26 5
E1198-27 6

Notes
A Photocathode: Bialkali,  Window Material: Borosilicate glass
B MC:Metal channel   B+L: Box and linear-focused
C Oparating ambient temperature range for the photomultiplier itself is -30 °C to +50 °C.

However, when photomultiplier tubes are operated below -30 °C at their base section, please consult us in advance.
D Average over any interval of 30 seconds maximum.

E678-12W

E678-32B

E678-32B

E678-32B

E678-32B

—

—

—

—

E678-14C

E678-14W

E678-14W
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Cathode
Voltage

(V)
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900

900

900

900
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1500

1500

1500

0.1

0.1

0.1

0.1

0.1

0.017

0.017

0.023

0.023

0.1

0.1

0.1

at 400 nm

(%)

37

34

40

34

40

34

40

34

40

34

34

34

Dynode
Structure

/ Stage

Suitable
Socket

Assembly /
Outline No.

MC / 10

MC / 10

MC / 10

MC / 10

MC / 10

MC / 12

MC / 12

MC / 12

MC / 12

B+L / 9

B+L / 8

B+L / 8

1000

800

800

800

800

-800

-800

-800

-800

1000

1000

1000

Typ.

at Peak
Wavelength

(%)

40

35

43

35

43

35

43

35

43

35

35

35

Peak
Wavelength

(nm)

330

350

350

350

350

350

350

350

350

350

350

350

Outline
No.

1

2

2

3

3

4

4

5

5

6

7

8

Ultra Bialkali

Super Bialkali



Cathode Radiant Sensitivity

Type No.

Transit
Time

(ns)
Typ.

R9880U-110

R7600U-100

R7600U-200

R7600U-100-M4

R7600U-200-M4

H8711-100

H8711-200

H7546B-100

H7546B-200

R3998-100-02

R6231-100

R6233-100

Gainat Peak
Wavelength

Anode
Radiant

Sensitivity

Rise
Time

(ns)
Typ.Typ.Typ.

(nA)
Max.

Dark Current
(After 30 min)

Anode
Luminous
Sensitivity

Cathode Blue
Sensitivity Index

(CS 5-58)

Cathode
Luminous
Sensitivity

(nA)(A/W)
Typ.

(A/lm)
Typ.Typ.

14

13.5

15.5

13.5

15.5

13.5

15.5

13.5

15.5

13.5

13.5

13.5

(µA/lm)
Typ.

135

105

135

105

135

105

135

105

135

130

130

130

(mA/W)

Peak
Wavelength

(nm)
Typ.

120

110

130

110

130

110

130

110

130

110

110

110

390

400

400

400

400

400

400

400

400

420

420

420

540

105

135

140

175

210

270

30

40

130

30

30

1

2

2

2 / 4ch

2 / 4ch

0.8 / ch

0.8 / ch

0.2 / ch

0.2 / ch

5

10

10

0.57

1.4

1.4

1.2

1.2

0.83

0.83

1.0

1.0

3.4

5.0

6.0

10

20

20

20 / 4ch

20 / 4ch

4 / ch

4 / ch

2 / ch

2 / ch

25

30

30

3.6

9.6

9.6

9.5

9.5

12

12

12

12

23

48

52

4.8 × 105

1.1 × 105

1.3 × 105

1.4 × 105

1.7 × 105

2.2 × 105

2.6 × 105

3.3 × 104

3.9 × 104

1.1 × 105

2.5 × 104

2.5 × 104

4.0 × 106

1.0 × 106

1.0 × 106

1.3 × 106

1.3 × 106

2.0 × 106

2.0 × 106

3.0 × 105

3.0 × 105

1.0 × 106

2.3 × 105

2.3 × 105

The concept "    " or "Takumi" is a traditional quality and skill of the Japanese 
craftsman. This term is given to those who pour their whole spirit into creating 
an object. Gripped by this "Takumi" spirit for long years, Hamamatsu has 
succeeded in making a PMT bialkali photocathode with a quantum efficiency 
(QE) of 43%. Holding on to this "Takumi" spirit will help Hamamatsu continually 
push the PMT to still higher performance levels. Aiming for the ultimate in PMT 
performance will open up all kinds of new possibilities.  

Hamamatsu Tops Its Own 
Super Bialkali Photocathode !



TPMHA0541EA

TPMHA0539EB

TPMHA0540EA

Basing Diagram

K
Dy
P
CUT
IC

: Photocathode
: Dynode
: Anode
: Short Pin
: Internal Connection
   (Don't Use)

IC
IC
P

IC
IC
IC
IC

IC
IC
IC
IC
IC
IC
IC

1 2 3 4 5 6 7 8 9
32 10
31 11
30 12
29 13
28 14
27 15
26 16
25 1724 23 22 21 2019 18

K IC
 (

D
y1

0)
IC D

y1
D

y2
D

y3
D

y4
IC

 (
D

y1
0)

C
U

T
 (

K
)

C
U

T
 (

K
)

D
y1

0
D

y9
D

y8
D

y7
D

y6
D

y5
IC

 (
D

y1
0)

C
U

T
 (

K
)

GUIDE
CORNER

Basing Diagram

K
Dy
P
CUT
IC

: Photocathode
: Dynode
: Anode
: Short Pin
: Internal Connection
   (Don't Use)

CUT (IC)
P1

CUT (IC)
CUT (IC)

P4
CUT (IC)

CUT (IC)

CUT (IC)

CUT (IC)
P2

CUT (IC)

P3
CUT (IC)

CUT (IC)

1 2 3 4 5 6 7 8 9
32 10
31 11
30 12
29 13
28 14
27 15
26 16
25 1724 23 22 21 2019 18

K C
U

T
 (

IC
)

C
U

T
 (

IC
)

D
y1

D
y2

D
y3

D
y4

C
U

T
 (

IC
)

C
U

T
 (

K
)

C
U

T
 (

K
)

D
y1

0
D

y9
D

y8
D

y7
D

y6
D

y5
C

U
T

 (
IC

)
C

U
T

 (
K

)

GUIDE
CORNER

SIDE VIEW BOTTOM VIEWTOP VIEW

0.6 ± 0.4

22.0 ± 0.5

   30.0 ± 0.5

18 MIN.

4.4 ± 0.7

12
.0

 ±
 0

.5

PHOTOCATHODE

INSULATION COVER

2.54 PITCH

29-   0.45

EFFECTIVE AREA

   25.7 ± 0.5

4 MAX.

SIDE VIEW BOTTOM VIEW

0.6 ± 0.4

22.0 ± 0.5 4.4 ± 0.7

12
.0

 ±
 0

.5

INSULATION COVER

2.54 PITCH

29-   0.45
4 MAX.

PHOTOCATHODE

TOP VIEW

0.20

P1

P4

P2

P3

0.
20

   30.0 ± 0.5

18 MIN.

   25.7 ± 0.5

BOTTOM VIEWSIDE VIEW

1 2 3

9 8 7

4

5

6

12

11

10

D
Y

7

D
Y

5

D
Y

3

D
Y

8

D
Y

6

D
Y

4

DY10

P

DY9

DY2

DY1

K
W

IN
D

O
W

  9
.4

 ±
 0

.3

  1
6.

0 
± 

0.
3

12.4 ± 0.4 4.6 ± 0.8

INSULATION COVER

PHOTOCATHODE

GUIDE MARK

12-   0.45

5.1

10.2

5.
1

10
.2

GUIDE MARK

EF
FE

CT
IV

E
AR

EA
   

8.
0

UBA (Ultra Bialkali), SBA (Super Bialkali) PHOTOMULTIPLIER TUBE SERIES

    TO-8 Metal Package Type
R9880U-110

    30 mm Metal Package Type
R7600U-100/-200

    2 × 2 Multianode Type
R7600U-100-M4/-200-M4

: Dynode
: Grid (Focusing electrode)
: Accelerating electrode
: Photocathode
: Anode
: Shield
: Internal connection (Do not use.)
: No connection (Do not use.)

DY
G(F)
ACC

K
P

SH
IC

NC

Short Index 
Pin

Flying
Lead

key

Pin

BASING DIAGRAM SYMBOLS
All base diagrams show terminals viewed from the base end of the tube.
Each symbol used in basing diagrams signifies the following.

1

2 3



TPMHA0543EATPMHA0542EA

TPMHA0114EA TPMHA0388EB TPMHA0389EB

    4 × 4 Multianode Type
H8711-100/-200

    28 mm (1-1/8")
R3998-100-02

    51 mm (2")
R6231-100

    76 mm (3")
R6233-100

    8 × 8 Multianode Type
H7546B-100/-200

FACEPLATE

PHOTO-
CATHODE

14 PIN BASE
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POM CASE

INSULATING
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TACCA0234ED

TACCA0215EC

TACCA0299EA

TACCA0162EE

R1 to R3
R4 to R11

R12 to R14
R15

C1 to C3 

: 330 kΩ
: 220 kΩ
: 51 Ω
: 1 MΩ
: 10 nF

DY10
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UBA (Ultra Bialkali), SBA (Super Bialkali) PHOTOMULTIPLIER TUBE SERIES

    E10679
for R9880U-110

    E5996
for R7600U-100/-200

D-TYPE SOCKET ASSEMBLIES

    E7083
for R7600U-100-M4/-200-M4

    E990-29
for R3998-100-02

1 2

3 4



TACCA0225EBTACCA0224EC

C4
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HOUSING
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The housing is internally
connected to the GND.
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SHIELD CABLE 
(RED)

POWER SUPPLY 
GND

R1
R2, R3

R4 to R11
C1 to C3

C4

: 10 kΩ
: 680 kΩ
: 330 kΩ
: 10 nF
: 4.7 nF

SIGNAL OUTPUT
RG-174/U (BLACK)

SIGNAL GND
SOCKET
PIN No.PMT

The housing is internally
connected to the GND.
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   56.0 ± 0.3

45
0 

± 
10

   64.0 ± 0.3

38
.0

 ±
 0
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HOUSING
(METAL)

R1 to R2
R3 to R11

R12
R13

C1 to C3
C4, C5

: 680 kΩ
: 330 kΩ
: 10 kΩ
: 1 MΩ
: 10 nF
: 4.7 nF

+HV
SHIELD CABLE (RED)

SIGNAL OUTPUT
RG-174/U (BLACK)

SIGNAL GND

POWER SUPPLY 
GND

SOCKET
PIN No.PMT

�TYPICAL SPECTRAL RESPONSE CHARACTERISTICS (R7600U-100/-200 Series)

    E1198-26
for R6231-100, R6233-100

    E1198-27
for R6231-100, R6233-100
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